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Rio  de  Janeiro  and  Its  Siibirrbs  Paul  Argue 

(Translation  from  French  into  Portuguese  by  Olga  Buarque  de  Lima) 

(Source:  Les  Cahiers  d*Outre«^Mer  [Overseas  Notebooks],  Vol  1?,  No  55, 
Jan-Mar  196  l7~ppl0al  1 05  ) 

Rio  de  Janeiro  and  the  surrounding  region  differ  from  the  majority 
of  the  great  metropolises  by  virtue  of  the  diversified  character  of  their 
terrain  formation*  The  most  impressive  contrast  here  is  the  one  represented 
by  lowland  consisting  of  formerly  swarapj  plains^  gently  rolling  hills,  and 
the  rather  povrerfully  rising  mountain  ranges  with  their  abrupt  slopes;  two 
q'f  these  mountain  ranges  exceed  an  elevation  of  1^,000  m  --  the  massif  of 
Pedra  Branca  (1,024  m)  and  the  massif  of  Tijuca  (1,021  m);  right  near  by, 
constituting  a  part  of  the  serra  do  [ocean  mountain  range],  we  can  see 
the  Mendanha  mountain  range;  then  we  come  to  the  mountain  ranges  of  Quittmgo, 
Capoeira  Grande,  etc,  with  somewhat  lower  elevations*  The  site  of  the' city 
itself  is  cut  in  half  by  the  Carioca  massif,  a  sp\ir  of  the  Tijuca  mountain 
range;  it  is  dotted  wi.th  many  low  hills  [hillocks]* 

The  Portuguese  found  a  number  of  strategic  locations  among  these 
hillocks  which  dominate  the  gulf;  however,  starting  with  the  l6th  century, 
the  people  there  began  to  live  in  the  valleys  and  along  the  swampy  edges 
of  the  bay;  this  had  become  possible  as  a  result  of  the  drainage  projects 
and  the  dirt-filling  operations  carried  out  by  slaves.  Later  on,  a  number 
of  hillocks  were  levelled  off  (Santo  Antonio,  Castelo)  and  this  created  nevr 
space  for  housing  construction.  Thus  the  city  gradually  grew  all  around, 
rather  tenaciously  digging  into  the  mountain  massifs.  This  explains  its 
rather  discontinuous  character;  the  city  is  broken  up  into  borroughs  as  a 
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result  of  the  presence  of  valleys  and  lowland  stretches  along  the  ocean 
beach.  Copacabana  is  connected  to  the  rest  of  the  city^  on  the  one  hand, 
by  tunnels  and,  on  the  other  hand,  by  a  very  narrow  passage  between  the 
hillocks  and  the  beach.  However,  the  population  growth  here  required  the 
occupation  of  the  hillocks  and  this  area  became  a  proletarian  development 
—  the  so-called  "favelas”  [slums].  But  not  even  the  mountains  could  pre¬ 
vent  the  expansion  of  the  city;  in  certain  borroughs,  such  as  Leblon,  con¬ 
struction  did  not  stop  until  the  buildings  had  reached  the  abrupt  and 
rocty  Walls  of  the  mountains;  slum  sections  i-rore  built  amid  rock  areas,  as 
in  the  case  of  Sao  Diogo.  In  Leblon  v/e  find  beautiful  homes  in  a  part  of 
the  city  that  is  very  difficult  to  reach.  Tiiis  considerable  grox>rth  --  the 
entire  area  of  greater  Rio  de  Janeiro  nmbers  more  than  3  million  inhabi¬ 
tants  —  can  be  explained  in  the  light  of  the  activities  of  the  port  of 
this  city;  irdtially,  this  port  was  used  for  the  sliipment  of  products  from 
the  mines  and  then  from  the  fariiiland  of  the  lowland  sections  along  the  riv¬ 
er;  thiis  included  sugar  cane,  coffee,  and,  most  recently,  oranges  puvi  ban¬ 
anas.  This  situation  is  also  explained  by  the  industrial  function  of  the 
city  and  the  port  and  finally  by  the  fact  that  this  city  is  the  political 
capital  of  the  country  and  has  been  playing  this  role  from  1763  until  recent 
years.  Although  Brasilia  has  replaced  Rio  de  Janeiro  as  the  center  of  gov¬ 
ernment,  it  could  not  challenge  the  economic  preponderance  of  that  city 
which  not  even  Sao  Paulo  could  properly  challenge. 

Rio  de  Janeiro  has  gone  through  a  considerable  period  of  e:<pansion; 
it  gobbled  up  the  entire  state  of  Guanabara,  the  former  Federal  District, 
and  annexed  the  small  population  nuclei  grouped  around  a  chiirch  and  a  store. 
Factors  in  this  integration,  essentially,  were  the  lines  of  communication. 
From  the  very  beginning,  the  waterways,  along  which  embarcation  and  debarc- 
ation  points  were  established,  led  to  the  construction  of  roads  linking 
these  points  to  the  nearby  zones;  but  even  the  big  and  important  ones,  such 
as  Iguacu  or  >iaje  did  not  become  real  cities  as  such;  they  remained  simple, 
large-scale  supply  stations  x^rith  warehouses  and  so  on;  the  majority  of  the 
population  consisted  of  highly  mobile  individuals,  cattle  men,  sheep  herders, 
coffee  brokers,  and  so  on;  the  stable  portion  of  the  population  consisted  of 
merchants,  artisans  (blacksmiths,  shoemakers).  The  railroads  of  course 
made  these  large-scale  warehousing  stations  superfluous  and  more  or  less 
disorganized  the  situation.  The  lowland  section  was  largely  abandoned  and 
once  again  became  a  swamp;  vigorous  action  has  been  taken  to  correct  this 
situation  ever  since  I963.  Thus,  Iguacu  became  a  ghost  tox^;  its  original 
function  as  the  municipal  seat  was  taken  over  by  the  station  at  Maxambomba, 
an  old  sugar  mill,  now  called  Nova  Iguacu  and  situated  in  a  less  unhealthy 
zone,  in  the  vicinity  of  the  big  Central  do  Bi*asil  railroad  line. 

This  integration  process  took  place  spontaneously  around  railroad 
stations  and  along  highx-xays.  On  the  other  hand,  the  big  properties  —  this 
being  the  predominant  form  of  land  ownership  here  —  became  unproductive; 
they  were  then  broken  up  into  simall  lots,  very  often  in  a  highly  confused 
fashion  and  the  lots  were  then  not  always  completely  occupied.  Industry 
found  cheap  land,  abundant  water,  and  povrer  resources  in  the  water  bodies 
coming  dox^n  from  the  mountain  ranges.  The  manpower  is  not  recruited  locally; 
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there  is  a  very  active  comiiiuter  movement  between  here  and  the  city  of 
Mo  de  Janeiro.  A  number  of  functionarieSj  going  all  the  way  up  to  the 
ranlc  of  prefect  [mayor]  and  of  course  professional  men  do  not  live  where 
they  work;  twice  or  three  times  a  week  they  come  in  from  Mo  or  from 
Kiteroi.  The  small  and  old  centers  are  progressively  being  incorporated 
into  the  big  city;  Nova  Iguacu  toda^y  marks  the  limit  of  urban  grovrth.  The 
population  density  decreases  as  we  move  further  av:ay  from  the  center;  this 
enables  us  to  draw  a  kind  of  urban  pioneering  boundary:  the  density,  in  the 
townships  of  Nilopolis  and  Sao  Joao  de  Meriti  is  between  4,000  and  3,000 
inhabitants  per  sq  km;  in  the  district  of  Nova  Iguacu  it  is  only  44-7  and 
then  it  drops  to  4^90  in  the  districts  situated  immediately  to  the  north. 

Around  the  bay  of  Guanabara  we  can  distinguish  a  number  of  concen¬ 
tric  zones. 

The  center  or  city  [doymtownl.  This  is  the  old  city  which  con¬ 
tinues  to  exist  because  of  the  commurjication  facilities,  the  influence  of 
the  port  —  which  the  first  skyscraper,  the  A  Noite  [Evening]  building  was 
erected  —  as  v?ell  as  the  government  agencies  in  the  old  buildings,  such 
as  the  postoffice  building  wMch  now  is  housed  in  the  old  palace  of  the 
viceroys.  This  zone  has  changed  temendously  over  the  past  30  or  40  years; 
the  old  houses  have  been  torn  down  and  replaced  with  20-story  buildings; 
here  we  also  have  broad  avenues,  such  as  the  Mo  Branco  Avenue,  the  main 
arterj^  in  this  city.  However,  we  can  still  find  some  little  old  streets 
runrdng  along  the  hillocks;  hero  we  can  find  small  shops  and  stores,  arti¬ 
sans,  and  the  homes  of  people  with  modest  resources.  Although  the  major 
portion  of  the  center  [downtown]  is  inhabited  by  xjorkers,  we  can  also  find 
banks,  motion  picture  theaters  (Cinelandia)  concentrated  here;  in  the  place 
where  Castelo  hillock  used  to  stand  —  it  has  been  razed  —  we  noxj  find  em¬ 
bassies,  goverrmient  agencies,  and  high-level  government  offices  all  of  whom 
Were  verj''  reluctant  to  leave  this  place  and  go  to  Brasilia;  here  we  also 
have  tourist  agencies,  airline  company  offices  and  so  on;  but  we  must  point 
out  that  Castelo  hill  constitutes  the  exception  here. 

2.  Peripheral  zone.  Because  of  the  relief,  this  is  a  rather  broken- 
up  zone;  here  we  find  mostly  residential  sections  which  have  been  develop¬ 
ing  here  ever  since  the  beginning  of  the  20th  century.  Industries  that  used 
to  be  based  here  have  moved  on  toward  the  valley  bottoms  vrhere  there  is  abun¬ 
dant  water;  as  a  result,  proletarian  sections  could  be  built  in  their  vic¬ 
inities,  in  blocks  consisting  of  small  houses.  At  the  same  time,  however, 
well-appointed  homes  were  built  for  the  bourgeoisie,  which  xv'as  now  replac¬ 
ing  the  aristocracy,  along  the  old-class  mansions  and  office  buildings. 

The  communications  system  of  course  helped  in  the  settlement  of  the  area 
because  the  people  could  now  afford  to  live  further  and  further  away  from 
their  place  of  emplojnment ;  the  first  donkey-draxm  streetcar  line  was  built 
toward  Sao  Cristovao  in  1870  and  after  that  communication  facilities  keot 
multiplying  and  were  constantly  modernized. 

One  very  noteworthy  fact  here  is  the  progress  in  the  southern  zone, 
especially  the  area  of  Copacabana;  this  progress  was  launched  the  moment  the 
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area  became  accessible  after  the  opening  of  the  tunnel;  today  this  is  a  very 
heavily  settled  area  and  all  of  the  buildings  are  very  tall  here.  The  zones 
aro\md  the  massif  of  Carioca,  in  particular,  were  occupied  by  the  middle 
class  (Flamengo,  in  the  southern  part,  Tijaca  in  the  northern  part).  These 
sections  of  the  city  had  a  rather  commercial  organization  which  eliminated 
the  need  for  long  and  rather  time  consuming  and  difi'icult  trips  to  the  center 
of  the  city;  here  we  find  doctor's  offices,  hospitals,  and  maternity  wards. 

We  note  a  tendency  toward  the  drop  in  the  social  level,  something  which  is 
expressed  by  the  appearance  of  slum  sections  along  the  hillside, 

3*  The  surburban  zone.  This  turned,  out  to  be  the  primary  area  for 
the  establishmantT'of  industries  which  were  attracted  here  by  the  cheap  land, 
by  lower  taxes,  and  by  less  crowded  transportation  routes.  Urban  growth 
here  came  in  a  rather  tentacular  form,  along  the  axes  of  transportation, 
along  railroad  lines  and  streetcar  lines,  which  reached  Madureira.  The  prin¬ 
cipal  centers  were  established  to  the  north  of  the  massif  of  TijuGa  and  Pedra 
Branca.  These  are  rather  cheerless  looking  sections,  with  a  teaming  popula¬ 
tion,  sroall  and  loxv  houses,  unpaved  streets,  and  rather  poor  utilities  and 
other  public  services.  Some  of  these  sections  have  begun  to  change  into 
urban  nuclei.  They  differ  from  each  other  by  a  number  of  functional  shad¬ 
ings:  Bangu  is  a  tex.tile  industry  center;  Deodoro,  l-Iarechal  Hermes,  are 
developments  for  military  personnel;  fedureira  (380,000  inhabitants)  is  an 
agricultural  trading  center;  Campo  Grande  (80,000  inhabitants)  is  still 
partly  rural  and  it  is  also  the  home  for  numerous  workers  who  work  in  Rio 
de  Janeiro. 

4.  The  metropolitan  area.  Here  we  must  distinguish  the  urban  region 
and  the  metropolitan  region  (Pinchas  Geiger  (Pedro),  "Essay  on  the  Urban 
Structure  of  Rio  de  Janeiro,"  Rev  Bras  de  Geogr  (Brazilian  Geography  Review), 
Vol  XXII,  No  1,  Jan-Kar  I960;  Pinchas  Geiger  "(Pedro)  and  Davidovitch  (Fany), 
"Aspects  of  the  Brazilian  City,"  Rev  Bras  de  Geog,  Vol  XXIII,  No  2,  April- 
June,  1961).  The  former  includes  the  territory  which  provides  Rio  de  Janeiro 
with  food,  raw  materials,  population  currents  and  which  receives  manufactured 
or  re-distributed  products;  this  involves  the  state  of  Guanabara,  the  state 
of  Pdo,  almost  all  of  the  state  of  Espirito  Santo,  and  a  part  of  Mnas.  The 
area  includes  the  zones  situated  around  the  metropolis;  the  development  of 
the  area  has  been  planned  along  large-scale  linos.  The  centrifugal  movement 
led  to  the  incorporation  of  other  localities  x^hich  existed  here  earlier; 
some  of  them  simply  became  suburbs,  such  as  Cascadura  or  Jacarepagua;  others, 
such  as  Caxias,  Nilopolis,  Nova  Iguacu,  toi-— .  r.re  so-called  "dormitory  sub¬ 
urbs"  [bedroom  suburbs]  and  satellite  cii ; 

A  good  example  of  a  satellite  city,  with  a  certain  personality  of 
its  ox-m,  is  Nova  Iguacu  (Segadas  Soares,  M.F.  de,  "Nova  Iguacu,  Absorption 
of  an  Urban  Cell  by  Greater  Rio  de  Janeiro,"  Rev  Bras  de  Geog,  Vol  XXIV, 

No  2,  April- June  1962);  it  is  located  in  the  state  of  Rio,  35  km  from  the 
center  of  Pdo  de  Janeiro,  along  the  border  with  the  state  of  Guanabara. 

A  railroad  line  bxiilt  here  in  I858  txirned  the  Marambomba  [sugar  mill]  into 
a  settlement.  During  the  tremendous  development  of  citrus  fruit  cultiva¬ 
tion,  it  made  tremendous  progress  and  then  became  a  processing  and  shipment 
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cento:-.  :;or  oranges,.  World  War  II  c\it  off  the  export  business  here  and  this 
created  a  crisis.  In  19^^5»  thousands  of  crates  of  oranges  -were  simply- 
buried  and  icany  orange  trees  vrere  cut  down  and  turned  into  limber.  But  the 
city  bounced  back  and  became  an  industrial  center  and  a  "bedroom"  suburb; 
it  remained  a  center  of  supply  and  services  for  a  vast  region.  The  heavy 
volume  of  movement  on  roads  and  highways,  the  farmers  and  their  wagons, 
of  course  are  the  characteristic  features  of  the  function  of  this  city; 
but,  in  the  vicinity  of  the  stations,  in  the  morning  and  at  night,  when 
the  commuters  leave  or  come  back,  we  can  observe  the  other  aspect  of  this 
area;  here  we  have  an  average  of  549,000  commuter  trips,  of  which  the  rail¬ 
roads  handle  56^;  out  of  13»818  industrial  workers  registered  in  the  recent 
census,  only  3»2l6  were  employed  in  the  township  as  such.  Vie  cannot  say 
that  Nova  Iguacu  does  not  .have  any  industry  at  all;  but,  except  for  "A  Usina 
^ecanica  Carioca,"  macki  ne-bullding  plant,  which  employs  312  workers,  and  a 
plastics  factory,  emplo^/ing  26?,  the  others  constitute  small  establishments; 
the  majority  of  them  employs  less  than  5  persons.  On  the  other  hand,  how¬ 
ever,  it  did  assume  considerable  importance  as  a  regional  center  v/ith  good 
commercial  development  and  it  has  a  potential  for  further  growth  because  it 
offers  the  population  of  this  vast  area  a  number  of  services,  such  as  public 
health,  education  and  banks.  In  fact,  this  is  not  just  a  suburb;  instead,  it 
is  a  real  satellite  city. 

The  advance  of  urban  development  does  not  prevent  the  existence  of  an 
agricultural  sector  which  is  quite  active  and  which  can  be  found  in  the  more 
out  of  the  way  portions  of  the  urban  center.  One  of  these  regions,  called 
Mendanha,  has  been  subject  to  a  special  study  (Da  Silva,  Hilda,  "An  Agricul¬ 
tural  Zone  in  the  Federal  District  —  Kedanha,"  Rev  Bras  de  Geogr.  Vol  XX, 

No  4,  Oct- Dec  1958).  There  are  crops  in  the  valley  of  the  Guandu  do  Sena 
River  or  the  Prata  do  Mendanha  River  and  their  tributaries,  along  the 
Guandu  do  Sape  River,  along  the  two  Caboclos  rivers  —  approximately  4  km 
wide  —  where  wo  come  to  the  lovrlands  of  the  Mendanha  between  the  Mendanha 
mountain  range,  the  southern  part  of  the  Ifedureira  mountain  range  and  the 
Quitungo  mountain  range,  a  spur  of  the  Pedra  Branca  massif.  Contrasting 

quite  neatly  with  the  nearby  surburban  regions  --  Carapo  Grande  and  Bangu  _ 

the  Mendanha  section  remains  an  agricultural  region,  in  spite  of  the  threat 
from  real  estate  parcelization  and  the  vacation  homes  which  are  beginning  to 
spring  up  along  the  big  highway  from  Mendanha.  There  is  just  about  no  in¬ 
dustry  here  as  yet,  vrith  the  exception  of  the  manufacture  of  various  equip¬ 
ment  items  and  fittings  at  Marinha,  in  the  Guandu  do  Sape  section.  The 
black  soil,  resulting  from  the  decomposition  of  the  crystalline  rocks,  as 
well  as  the  tropical  climate  keep  the  region  an  agricultural  one.  However, 
this  is  a  rather  subordinate  form  of  agriculture,  strictly  speaki.ng,  since 
it  is  very  closely  tied  in  with  the  market;  these  are  connected  to  Mendanha 
by  some  rather  good  roads.  i.*Jherever  we  look,  we  can  see  small  farms  proper¬ 
ties  with  mixed  crops;  cassava,  garden  eggplants;  chicken  farms,  orange 
groves  along  the  residual  [remaining]  hillocks,  stretching  along  the  bottom 
of  the  valley.  Those  orange  groves  managed  to  survive  the  great  crisis  but 
they  are  confined  to  the  type  of  product  that  is  not  very  desirable  for  the 
export  market. 


Tha  mountain  ranges  were  not  abandoned  [sic]  (Bernardes,  Nilo,  “Notes 
on  the  Human  Occupation  of  the  Mountains  in  the  Federal  District,"  Rev  Bras 
de  Geog.  XXI,  No  3,  July^Sept  1959);  but  we  do  note  the  contrast  provided 
by  the  slopes  which  are  peculiar  to  these  mountains.  In  this  relatively 
dry  and  sun-drenched  area,  we  find  fields,  orange  groves,  cassava  planta¬ 
tions,  along  with  banana  groves  and  chuchu.  In  addition  to  the  basic  plants, 
the  people  here  also  plant  various  root  crops  such  as  potatoes,  turnips, 
carrots,  and,  for  their  own  consimption,  black-eyed  peas  and  millet,  with 
the  latter  being  used  also  for  the  feeding  of  birds  [poultry]  and  hogs,  al¬ 
though  on  a  small  scale.  The  people  here  use  every  possible  piece  of  land 
for  their  crops,  including  the  loss  steep  slopes,  the  small  hanging  valleys 
and,  very  often,  the  vary  small  little  corners  and  angles  between  the  moun¬ 
tain  blocks.  It  is  really  odd  to  observe  that  the  inhabitants  of  these 
mountains  here  do  not  seem  to  know  anything  about  soil  erosion;  the  orange 
trees,  for  example,  are  planted  in  long  rows,  following  along  the  lines  of 
maijor  slopes,  leaving  vast  bare  spaces  in  between.  The  Portuguese  immigrants 
from  the  islands  tried  a  number  of  modest  earth  works  here,  including 
ditches  and  stone  walls.  In  contrast  to  the  Portuguese  from  the  continent, 
who  settled  in  the  lowlands,  the  island  Portuguese,  coming  from  mountainous 
country,  went  straight  for  the  hill  country;  they  are  particularly  numerous 
in  the  massif  of  Pedra  Branca.  This  mountain- type  agriculture  is  also  tied 
in  with  the  urban  markets;  but  it  is  rather  difficult  to  transport  the  pro¬ 
ducts  all  the  way  to  the  market  or  at  least  to  the  highway  that  leads  to  the 
market.  Transportation,  from  the  movmtains,  involves  a  rather  steep  net¬ 
work  of  trails  which  can  barely  be  negotiated  by  burros  and  mules.  TMs 
mountain  agriculture  is  rather  poor  and  this  of  course  is  reflected  in  the 
housing  and  living  conditions;  veiy  few  are  made  of  stone,  thus  indicating 
a  hj.gher  standard  of  living. 

Today,  as  in  many  other  countries,  the  city  extended  its  tentacles 
longer  and  longer;  the  real  estate  plots,  which  took  over  the  entire  sub¬ 
urban  Eone  altogether,  now  threatened  to  submerg  the  xirban  area;  in  Medanha 
and,  generally,  at  the  foot  of  the  mountains,  we  can  observe  many  uncultivated 
plots  of  land;  tha  owner  of  this  land  simply  sits  around  and  waits  for  the 
time  when  he  can  sell  it  at  a  profit.  But  perhaps  this  type  of  evolution 
might  be  beneficial  after  all  and  some  writers  have  noted  that  the  big  city 
might  lose  a  source  of  fresh  food  products  which  contribute  to  the  well¬ 
being  of  the  people. 


[No  184,  pp  112-117] 

Cartographic  Situation  of  the  Northeast  (Synopsis)  presented  by  Geographic 
"  '  '  '  Engineer,  Major  Criseu 

M.  Chaves 

The  cartographic  situation  of  the  area  in  which  SUDENE  (Superinten- 
dency  for  the  Development  of  the  Northeast)  is  operating  in  the  Brazilian 
Northeast  is  obviously  determined  by  three  major  limiting  factors;  its 


vast  geor-rapHlc  ejctent  estimated  at  about  1,600,000  sq  km;  the  technical 
resources  and  production  capacity  of  the  official  surveying  agencies  and 
some  private  companies;  and  finally  the  weather  conditions  of  this  region 
which  are  not  always  good  for  taking  aerial  photographs.  The  combination 
of  these  factors,  as  of  now,  presents  us  with  a  map  making  panorama  which 
is  not  one  of  the  most  encouraging;  this  is  why  SUDENB  worked  out  a  general 
map  making  plan  for  the  3-year  period  from  I963  until  1965.  the  first  phase 
of  this  effort;  this  general  plan  consists  of  uniform  aerial  photography 
coverage,  using  the  super-wide-angle  lens  camera  and  small-scale  mapping 
to  periTiit  general  studies  and  regional  planning. 

A  brief  look  at  the  picture  represented  the  aerial  photograro- 
metry  coverage  of  the  Kojrtheast  shox\rs  us  a  wide  variety  of  flight  mission 
scales  and  enroty  spaces  amounting  to  almost  40‘^  of  the  operational  area  of 
SUDENE,  In  addition,  it  so  happens  that  almost  all  of  the  flights  were  con¬ 
ducted  prior  to  the  establishment  of  SUDENE,  for  specific  and  not  systematic 
purposes,  such  as  w©  would  have  to  have  them  for  the  planning  of  vast  re¬ 
gions. 


vie  see  that  125,000  sq  ra  [sic]  of  the  area  of  the  Northeast  has  been 
covered  on  a  scale  of  1:  40,000;  840,000  sq  km  were  covered  on  a  scale  of 
1:20,000  and  about  5? 000  sq  km  were  covered  at  various  other  scales,  be¬ 
tween  1:4,000  and  1:10,000, 

The  aerial  photography  coverage  which  we  mentioned  earlier  was  car¬ 
ried  out  by  the  followirig  aerial  surveying  agencies  of  Brazil;  the  Direc¬ 
torate  of  the  Geographic  Service  of  the  ArirQr,  the  Brazilian  Air  Force,  and 
a  number  of  private  companies,  such  as  the  Cruzeiros  do  Sul  Aerial  Photo- 
gr-ammetry  Service,  Pospec,  Geofoto,  Lasa,  etc. 

The  cargographic  map  of  the  SUDENE  vdiich,  in  its  first  phase,  is  to 
be  prepared  during  the  J^year  period  from  1963  until  1965,  calls  for  an 
aerial  photography  coverage  on  a  scale  of  1:70,000  of  about  70%  of  the  area 
covered  by  the  states  of  the  Northeast  in  V7hich  SUDENE  is  operating. 

It  includes  about  372  grid  sqiaares  vrith  a  size  of  3O'  x  3O'  and  it 
covers  practically  all  of  the  tovmships  of  the  states  of  Msranhao,  Piatd, 
Ceara,  Rio  Grande  do  Norte,  Paraiba,  Pernambuco,  Alagoas,  plus  a  small  part 
of  Sergipe  and  the  northern  part  of  the  state  of  Bahia. 

The  geographic  maps  and  the  topographic  maps  available  on  the  North¬ 
east  come  to  us  from  government  sources  responsible  for  the  systematic  map¬ 
ping  of  the  country  or  from  specific  projects  carried  out  by  agencies  such 
as  the  DKOCS  (National  Department  of  Drought  Control  Projects),  the  DNPM 
(National  Department  of  Mineral  Production),  Petrobras,  the  DNER  (National 
Department  of  Highways),  the  CVSF  (Sao  Francisco  Vall^  Commission),  etc. 

As  regards  the  government  aerial  mapping  agencies,  we  can  say  that 
the  CNG  (National  Geographic  Council)  has  already  completely  mapped  the  area 


in  which  SUDENE  is  operating  on  a  scale  of  1:1, 000^000,  on  sheets  of  6.°  x 

4.°;  about  85i  of  this  same  area  has  been  covered  on  a  scale  of  1:500,000  in 

sheets  of  3.°  00*  x  2.°  00*;  and  about  35%  were  covered  on  a  scale  of 

1:250,000,  in  sheets  of  1,°  30*  x  1.^.  The  Cm  is  today  properly  equipped 
for  preparing  topographic  maps  on  a  scale  of  1:100,000,  using  the  modern 
WILD  equipment  for  aerial  photogrammetry  restoration,  on  the  basis  of  aerial 
photographs  taken  with  the  super-wide-angle  lens. 

Recently,  the  CNG,  for  the  purpose  of  stepping  up  national  carto¬ 
graphy  programs,  signed  an  agreement  with  the  AID  (Agency  for  Intei-national 
Development),  an  agency  of  the  government  of  the  United  States  of  America, 
represented  by  the  USAID/BRAZIL;  this  was  done  in  order  to  give  the  country 
an  adequate  topographic  foundation  for  studies  on  natural  resources  and  for 
the  planning  of  the  other  sectors  of  Brazilian  economy. 

The  DSGE  (Directorate  of  the  Geographic  Service  of  the  Array),  whose 
mission  consists  in  preparing  maps  involving  the  planning  and  execution  of 
military  operations,  is  particularly  concentrating  on  topographic  maps  on  a 
scale  of  1:50,000  and  1:25,000:  the  first  of  these,  is  the  regular  map  put 
out  by  the  DSGE.  In  1958,  the  special  surveying  commission  for  the  North¬ 
east  was  created  vrith  headquarters  at  Olinda;  it  was  assigned  the  mission  of 
continuing  the  work  launched  during  the  last  war  by  the  former  special  de¬ 
tachment  of  the  Northeast. 

The  DM  (Directorate  of  Ifydrography  and  Navigation),  an  agency  of  the 
Ministry  of  the  Navy,  in  addition  to  other  activities  directly  connected  with 
navigation  problems,  is  also  publishing  hydrological  maps  for  the  entire 
Brazilian  shoreline  and  some  of  the  most  important  rivers.  Its  basic  plan 
for  nautical  cartography  of  the  coast  of  Brazil  consists  of  22  maps  on  the 
Mercator  projection,  on  an  approximate  scale  of  1:300,000. 

Other  government  agencies,  such  as  the  Directorate  of  Airlines,  the 
V/eather  Service,  etc,  are  working  on  the  national  cartographic  problem  with¬ 
in  their  specific  missions. 

The  cartographic  effort  applied  to  the  specific  projects  of  the  feder¬ 
al  and  state  government  agencies  dealing  with  hydrological,  geological,  pet¬ 
rological  and  other  studies  would  appear  to  be  confined  to  rather  restricted 
areas  where  we  work  with  small,  medium,  or  large  scales,  depending  upon  the 
particular  objective. 

We  must  point  out,  with  respect  to  the  Brazilian  Northeast,  the  map¬ 
ping  of  the  basin  of  Sao  Francisco  River  on  a  scale  of  1:25,000  in  sheets  of 

p 

7.5*  X  7.5',  covering  an  area  of  approximately  90,000  km"  based  on  aerial 
photographs  covering  about  600,000  sq  km  of  this  very  important  region. 

Since  it  is  the  highest  Brazilian  government  agency  charged  with  the 
responsibility  of  promoting  the  development  of  the  vast  Northeast  Region,  the 


SUDENE  is  cin.to  aware  of  the  national  ca.rtx>[;;^raphic  problem  and  is  trying  to 
fit  its  studies  and  plans  into  the  modern  processes  of  aerial  siirveylngj  it 
is  malclng  naxilr.ra:*'^  use  of  the  resources  it  has  available^  resources  which  only 
aerial  phvotographs  can  properly  bring  out. 

Among  the  most  important  projects  currently  under  way  at  the  Carto¬ 
graphy  Division  of  SIJDENS  we  hai^e  the  aerial  photogrammetiy  restoration  of 
about  1^000  sq  km  of  the  rrdddle  portion  of  the  Sao  Francisco j,  the  photo¬ 
graphic  coverage  of  the  basin  of  the  Jaguaribe  River,  with  about  80,000 

3 

km  ,  and  the  aerial  photogrammetry  restoration  of  the  basin  of  the  Salgado 
River,  in  the  state  of  Cearac  The  first  of  these  projects  is  intended  to 
constitute  the  basis  for  studies  for  irrigation  whereas  the  activities  in 
the  bavSin  of  the  Jaguaribe  are  part  of  the  general  program  which  the  SUDENE 
^  has  worked,  out  for  over-all  studies  of  the  principal  basins  of  the  Northeast. 

Comments  on  the  Vegetation  Studies  Presented  by  Dr  Luiz  Mariano 

,  Paes  de  Carvalho 

Activities  in  this  sector  have  been  carried  out  in  a  contini^ous  fash¬ 
ion  on  a  scale  of  liZS^QOO,  for  the  follotring  purposes; 

(a)  Selection  o.f  areas  for  national  parks;  this  involved  the  fol- 
loiving  sm’veys;  general  phytogeography;  current  conditions;  hydrography; 
cornrtranications  system;  indication  of  areas  and  places  that  would  be  inter¬ 
esting  from  the  tourist  vievi^point;  boundaries  of  these  parks,  which  should 
of  course  be  natural  boundaries,  as  well  as  other  data; 

(b)  indication  of  areas  to  be  useci  for  forest  reserves;  since  a 
national  park  does  not  exist  for  any  hum.an  interference  in  nature  as  such, 
except  of  course  to  make  the  use  of  the  park  more  efficient,  we  find  that 

a  national  forest  or  forest  reserve  has  a  definitely  economic  significance;  as 
the  result  of  the  devastation  of  oiir  forest  resources,  which  we  can  witness 
today,  we  must  establish  protective  areas  where  conservation  methods  can  be 
eu^jloyed ; 

(c)  Preparation  of  basic  maps  for  forestry  inventories;  the  shortage 
and  lack  of  precision  of  the  elements  indispensable  for  this  effort,  in  maps 
currently  available,  do  not  enable  us  to  outline  the  forest  inventory  of 
vast  areas;  this  can  be  done  only  after  plano-altiraetric  (or  at  least  plard.- 

^metric)  survey,  where,  in  addition  to  the  representation  of  common  elements, 
we  also  can  see  the  vegetation,  especially  as  regards  the  forestry  foi-ma.- 
tions; 

*  _  (d)  Land  use  maps;  specifically  tJith  respect  to  the  dam  at  Pumas, 

we  have,  in  addition  to  the  usual  planimetric  elements,  a  representation  of 
permanent  and  temporary  farm  land;  various  types  of  pastures;  forests;  types 
of  soils  and  soil  characteristics, 

•  On  tkls  scale  it  is  very  difficult  to  identify  the  species  cuD.tivated, 
unless  they  reveal  definite  characteristic  differences,  such  as  coffee  crops. 


-  9  - 


sugar  cane  plantations,  etc. 


(e)  Geo-economic  sur-veys;  in  this  type  of  service,  in  which  all  of 
our  sectors  operate  together,  our  particular  service  concentrates  on  the 
problems  of  vegetation  in  their  various  aspects. 

Among  these  other  sectors  va  have;  pedology,  geology,  hydrology  and 
highways;  these  like>a.ce  continuously  use  the  same  scale.  The  geologists 
prefer  a  scale  of  1:^-0, 000.  But  even  in  our  sector,  the  scale  of  1:25,000 
serves  at  certain  levels,  of  course  not  on  all  levels.  For  the  study  of 
the  vegefetion  formations,  it  does  the  job.  For  more  detailed  studies,  we 
need  larger  sca-les,  such  as  1;  10, 000  or  1:15,000. 

If  forest  surveys  have  already  been  conducted,  using  photographs  on 
a  scale  of  1:25,000,  tliis  is  due  to  the  fact  that,  for  these  areas,  we  al¬ 
ready  had  photographing  missions  flown  on  that  scale;  this,  especially,  in¬ 
volves  the  pine  tree  section;  this  species  of  tree  can  be  distinguished  per¬ 
fectly  clearly  on  tii-at  scale.  For  the  determination  of  other  species,  this 
scale  creates  great  difficulties  —  unless  they  reveal  very  obvious  charac¬ 
teristic  differences,  such  as  in  the  case  of  the  pine  trees.  A  lot  of  train¬ 
ing  and  practice,  involving  not  only  the  continuous  processing  of  photographs 
on  that  scale,  but  also  a  more  thorough  knowledge  of  the  subject  matter 
analyzed  in  this  fashion,  it  might  be  possible  to  determine  more  elements 
than  those  that  have  been  spotted  so  far, 

D.  Heinsdijk  informed  me  earlier  that  he  had  worked  with  photographs 
on  a  scale  of  1:40,000,  in  Amazonia  and  that  he  was  even  able  to  recognize 
some  species. 

For  the  purpose  of  land-use  sur've3'‘s,  we  believe  that  1:10,000  is  the 
rranimum  preferable  scale. 

These  indi.cations  however  should  be  taken  TOth  a  grain  of  salt  be¬ 
cause  we  must  consider  not  only  the  possibility  that  we  already  might  have 
a  survey  on  a  particular  area,  but  also  that  there  might  be  some  recent 
photographic  coverage;  in  this  case,  there  of  course  is  no  alternative  for 
the  choice  of  the  scale  and  this  does  not  happen  infrequently,  either. 

VJe  must  also  consider  the  economic  importance  of  the  areas  to  be 
studied,  in  vle:-r  of  the  cost  of  these  missions,  the  immediate  objectives, 
and  even  the  degree  of  precision  and  detail  required.  A  country  of  contin¬ 
ental  dimensions  covers  a  vast  area  which  might  not  yet  require  any  detailed 
studies,  at  th3.s  stage  of  the  game. 

The  above  considerations,  in  ny  opinion,  appear  to  be  valid  in  view 
of  the  execution  of  these  projects  and  the  requirements  arising  from  this. 

For  the  purpose  of  information  and  education,  we  must  consider  other 
aspects:  the  inexperience  of  the  student,  the  need  for  long  training  iintil 
he  develops  the  right  kind  of  stereo-vision  —  something  which  produces  less 


flexible  ri2:jUi.i'-Gr,snts  ■with  respect  to  scale  indication. 

Spealcing  q-^te  frankly  on  the  trainj.ng  of  photo-interpreters  at  the 
vai'j-ous  schools,  it  seeras  to  me  tLat  the  problem  m'ust  be  tackled  from  a  more 
re?,.LaEi,ic  viexq>oint.  V/e  are  of  course  all  agreed  on  the  grovrina-  need  for 
training  a  large  number  of  technicians  who  will  be  able  to  handle  a  wide 
variety  of  fields,  who  will  be  able  to  pick  up  where  we  left  off  and  carry 
this  effort^ on  and  make  improvements;  but  we  must  not  forget  that  there  are 
certain  fields  of  specialization  which  are  just  as  necessary  as  photo- 
iii i^eryi  eta i^ion  and  photogrammetry  and  which  are  now  being  prepared;  in  other 
words,  we  have  people  being  trained  in  these  fields  now  but  their  horizons 
^nill  for  some  time  reroann  rather  restricted  to  a  particular  function. 


^  It  seems  to  me,  looking  at  it  right  now,  that  it  would  be  a  bit  dar- 

^ng  to  go  into  a  systematic  proriTotion  of  the  training  of  researchers  in 
photo-interpretation  and  even  pixjfessional  experts  —  because  how  can  you 

guarantee  that  these  highly  sldlled  technicians  'will  really  be  used  to  the 
fullest  extent? 


i'/ould  it  not  be  volser  if  our  liigher-level  schools  were  to  teach 
t.iese  specialized  subjects?  In  other  words,  these  students  would  then  have 
at  leas-t,  a  basic  knowledge  and  they  could  then  be  farmed  out  to  the  various 
proiessional  and  research  sectors  already  in  existence  and  there  they  could 
get  some  more  on-the-job  -training.  This  would  give  us  greater  penetration 
and  coverage,  especially  in  those  areas  which  we  must  have  a  much  better 
knowledge  of  and  where  the  various  disciplines  i^ll  liave  to  work  together. 

Al  the  same  time,  some  people  who  are  currently  more  interested  in  these 
xields  of  specialization  could  then  also  be  used  in  those  areas  vjhich  at 
tMs^time  are  rather  restricted  and  w-hich  might  also  be  paralleled  by  a 
similar  effort  among  our  public  and  private  enterprises. 

^  I’ssult  of  the  development  process  mentioned  earl'i  er, 

uhere  will  be  more  and  more  possibilities  coming  up  and  the  field  of  activ¬ 
ity  for  a  larger  number  of  highly  specialized  technicians  will  keep  groi-dng. 

TUT  problem  of  photo-interpretation  as  a  field  is  concerned, 

1  believe  that  the  photo-interpreter  must  have  sufficient  basic  Icnowledt'e  of 
\  the  subject  he  is  going  to  work  on  and  its  local  characteristics.  Let  me 
give  an  example;  how  difficult  would  it  be  for  a  man  to  try  to  do  a  ohoto- 
intepretation  job  on  vegetation  if  he  does  not  have  even  a  bas_ic  knowledge 
\  of  ube  elements  of  ecology,  phjrtogeography,  botany,  and  so  on,  just  to  me^ 
oion  the  most  important  aiudliary  sciences  involved  here? 
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[No  185,  March-April  1965,  PP  173“202] 
The  I-la.jor  Climate  Regions  of  Brazil 


I*  Comments  on  Vegetation  types  in  Henrique  P.  Veloso 

the  Southern  Reprion 


(study  by  the  Oswaldo  Cruz  InstitutOj,  prepared  under  the  auspices  of  the 
National  Research  Council  —  reprint  of  memoranda  of  the  Oswaldo  Cruz  In¬ 
stitute,  Vol  60,  Fasc  2,  June  1962. ) 

The  region  which  we  propose  to  study  here  today  and  which  contains  a 
wide  variety  of  ecological  conditions  ranging  over  the  whole  gamut  of  vege¬ 
tation  types  of  the  country,  includes  the  drainage  basins  of  the  Parana 
and  the  Uruguai,  the  southern  part  of  the  sedimentary  highlands  and  the 
escarps  of  the  Mar  and  Geral  mountain  ranges.  This  region  was  described  by 
Saint- Fdlaire  (53),  Martius  (36),  Lindman  (33),  etc;  at  the  end  of  the  last 
century,  this  area  was  carefully  analyzed  in  the  studies  of  Warming  (66) 
and  the  observations  of  Ihering  (28).  The  basis  of  geological  studies, 
Pauwels  (41b)  and  Maack  (35c),  tried  to  explain  the  current  vegetation  form¬ 
ations;  on  the  basis  of  pliysiological  research,  Ravritscher  (48b  and  48c,  and 
associates  (20  and  44)),  clarified  a  number  of  questions  dealing  with  the 
vegetation;  Beard  (7),  Viana  (65),  Setzer  (57a),  Alvira  (4b),  and  Pavageau 
(42)  analyzed  the  land  of  the  prairie  sections  here  in  various  places  and 
m3.naged  to  tie  this  part  in  with  the  soil  structure  and  composition;  finally, 
Valverde  (62),  in  a  magnificent  geographj.c  synthesis  of  the  souther  high¬ 
lands,  prepared  and  discussed  and  tried  to  clarify  a  number  of  the  problems 
arising  here. 

I  would  like  to  point  out  that  this  work  does  not  represent  a  repe¬ 
tition  of  this  information;  it  is  the  result  of  countless  observations  in 
the  course  of  rssy  detailed  studies  (63  and  64), 

Brazilian  Phytogeography  (Synthesis) 

Before  going  into  an  explanation  of  this  topic,  we  must  have  a  gener¬ 
al  knowledge  of  the  Brazilian  vegetation  cover  (14  and  66b). 

Looking  at  it  generally,  the  vegetation  here  is  quite  obviously  a 
result  of  the  weather  conditions  which  were,  in  turn,  influenced  by  the  re¬ 
lief  and  by  the  soil  conditions.  This  being  the  case,  Brazil  reveals  the 
picture  of  a  quite  diversified  vegetation  area  as  far  as  the  floristic  as¬ 
pect  is  concerned  (17c,  17d,  and  31a).  (We  can  quickly  summarize  the  land¬ 
scape  here  as  follows  (the  so-called  "large  swamp  complexes,"  which  the 
majority  of  biogeographers  consider  as  constituting  a  floristic  zone,  in 
iqy  opinion  is  nothing  more  than  a  miniature  version  of  what  is  happening  in 
the  case  of  Brazilian  vegetation  altogether;  here,  as  in  the  rest  of  the 
country,  we  have  samples,  so  to  spealq  of  forests,  prairies,  and  open  fields. 


all  of  them  w3.thin  relatively  small  areas  which,  probably,  correspond  to  the 
floristic  sections  in  this  region;  however,  we  do  not  have  any  major,  well- 
balanced  areas  here.  Thus,  in  the  area  of  the  arenitic  and  calcareous  out¬ 
liers,  situated  away  from  the  direct  influence  of  the  rivers,  we  find  prair¬ 
ies;  the  lox^  marshlands,  where  drainage  is  rather  difficult,  we  find  forest 
groups  which  sometimes  reveal  deciduous  trees,  predominantly  (Tabebuia, 
Bignoniaceae),  and  at  other  times  various  species  of  evergreens  or,  now  and 
then,  palm  trees  (Copornicia,  Palmae),  constituting  specimens  of  the  palm- 
leaf  forest;  along  the  rivers,  forming  fringe  strips  of  varying  vddth,  we 
have  ciliary  forests  with  mostly  Leguminosae;  finally,  along  the  meadows  and 
low  grassland  sections  bordering  on  the  streams,  and  in  vast  sections  of  the 
periodically  floods  plains,  we  find  grassy  fields  of  Paratheria  predominating 
in  the  major  portion  of  the  region. ) 

1.  Forests . .  (broad-leaf...... . (equatorial 

(pinna- leaf  (tropical 

(palm-leaf 

2 .  Prairies ........  (scrub  woodland 

(woods  composed  of  stunted, 
twisted  trees,  growing  on 
cattle-grazing  land 

3.  Fields 

4.  Wooded  sand  bar. .(beaches 

or  spits  (dunes 

1.  Forests;  This  is  a  type  of  vegetation  marked  by  a  dense  tree 
population  and  its  most  important  characteristic  is  represented  by  the  huge 
trees,  intermingled  with  clusters  of  smaller  trees. 

Today  the  Brazilian  forests  contrast  with  the  other  existing  types 
of  flora  not  only  because  of  the  diversification  of  the  relief  (Id),  but 
also  because  of  the  tremendous  amount  of  htiman  activity  here.  We  thus  have 
three  types  of  forests  in  Brazil,  looking  at  it  from  the  differences  in  the 
appearance  of  the  landscape;  broad-leaf  (thick  [jungle- type]  forest),  pinna- 
leaf  (pine  grove),  and  palm-leaf  (coconut  palms). 

The  first  type  here,  the  broad-leaf  forest,  is  divided  into  the 
equatorial  and  tropical  forest;  in  the  Amazon  region  it  takes  up  a  large 
part  of  the  "equatorial  forest  complex  of  America."  In  Brazil  it  extends 
toX'Tard  the  east,  to  the  banks  of  the  Grajau  River  in  the  state  of  Karanhao; 
turning  south,  it  spreads  all  the  way  to  the  northwestern  part  of  Mato  Grosso 
(60).  The  tropical  forest  includes  primarily  the  forest  along  the  Atlantic 
Coast,  covering  the  eastern  scarp  of  the  Brazilian  plateau  and  extending 
from  the  area  of  Rio  Grande  do  Norte  all  the  way  to  Osorio,  in  the  northern 
part  of  Rio  Grande  do  Sul;  in  some  points  it  pushes  into  the  interior, 
accompanying  the  valleys  of  the  big  rivers  (6b).  Although  these  forests 
reveal  a  number  of  differences  from  the  viewpoint  of  the  flora,  due  to  the 
area  covered  in  terms  of  latitutde  and  due  to  the  considerable  variation  in 
the  relief,  they  do  offer  us  a  rather  uniform  landscape  aspect  when  it  comes 
to  their  vegetation  as  such  which  of  course  is  tied  in  with  the  high  degree 
of  hunddity  (55a).  The  other  section  here,  called  the  forest  of  the  drainage 
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basins  of  the  Parana  and  Uruguaiy  includes  all  of  the  dense  forests  in  the 
interior  of  the  country  xfhich  cover  the  valleys  of  these  rivers.  It  ex¬ 
tends  along  the  tributaries  on  the  left  bank,,  from  the  Tiete  all  the  way 
to  the  Iguacu  and  continuing  along  the  valley  of  the  Uruguai,  up  to  its 
tributary^  the  Ijui. ;  it  then  vudensp  'to  the  north  of  the  Tiete,  in  the  form 
of  broken- up  forest  groups  until  it  reaches  the  Plo  Gra.nde.  It  actually 
covers  two  different  areas;  one  has  a  rather  gentle  relief,  to  the  north  of 
the  Tiete,  vrith  discontinuous  dense  forests  intermj-ngled  with  prairies;  the  ■ 
rainfall  here  is  more  or  less  subdiVD-ded  into  two  seasons;  the  other  area, 
runrd.ng  to  the  south  of  that  river,  features  continuous  dense  forests  in 
valleys  vdth  a  rather  sharply  cut  relief;  here  the  rather  moist  climate  is 
a  reflection  of  the  rather  uniform  rainfall  situation  (35c  and  62).  In  this 
type  of  forest  we  include  the  svramp  formations  where  the  *'manguezal,*'  vrith 
a  dense  vegetation  occupying  the  salty  areas  along  the  coast,  is  the  only 
feature  that  stands  out  from  the  landscape.  It  peters  out  more  and  more 
and  becomes  lovrer  as  vre  go  further  south  and  it  then  is  found  in  broken  up 
groups  from  the  Amaaonas  all  the  way  to  Santa  Catarina  (38  and  58). 

The  second  type,  the  pinna-leaf  forest,  covers  the  southern  plateau 
where  vre  find  its  main  area  of  distribution.  As  we  approach  the  equator, 
it  becomes  increasingly  rare  and  then  eod.sts  only  in  a  few  higher  eleva¬ 
tions  (25a). 

The  third  type  of  forest,  the  palirv-leaf  forest,  is  interspersed  among 
the  equatorial  forest  and  the  prairie;  it  covers  the  northwestern  section  in 
rather  dense  groupings.  It  pushes  into  the  interior  in  isolated  groups  and 
here  vre  find  it  along  the  Tocantins  and  the  Araguari  rivers,  in  Goias;  we 
also  find  it  along  the  Sao  Lourenco  and  Alto  Araguaia  rivers  and  south  of 
the  ’’large  marshland  and  s^^amp  region,”  in  Mato  Grosso;  in  Mnas  Gerais, 
in  the  mining  industry  triangle  (55^) »  can  also  find  some  of  it.  Never¬ 
theless,  it  predoiTiinates  among  the  scrub  Xvoodland  of  Ceara-Piaui  and  the 
forest  of  Maranhao-Para;  from  here  it  continues  until  we  reach  the  terri¬ 
tory  of  Rondonia  in  a  rather  narrow  and  discontinuous  strip,  between  the 
Amazonia  forest  and  the  very  thick  forest  area  in  Mato  Grosso  and  Goias. 

P^ai3"ies;  This  is  a  type  of  vegetation  characterized  by  small, 
rather  widely  spaced  trees;  the  soil  here  is  covered  by  grass  which,  in  the 
more  humid  areas,  forms  a  continuous  vegetation  carpet  (66a). 

The  term  ”phytogeography”  of  the  prairie  includes  two  quite  different 
vegetation  formations;  the  scrub  woodland  and  the  vxoodland  savanna  vegeta- 

tion  (15). 

The  former,  the  scrub  woodland,  is  a  cliaract eristic  formation  of  the 
Brazilian  northeast  and  covers  the  northerastern  block  of  the  sedimentary 
plateau,  advancing  up  to  the  Gurgueia  R3.ver  in  Piaui  and,  in  isolated  groups, 
all  the  Way  to  the  Maranhao.  Turning  south,  it  predominates  in  the  interior 
of  Bahia,  and  i-Jidens  *until  it  reaches  the  northern  part  of  ^Jinas  Gerais; 
from  here,  in  isolated  groups,  intermingled  vjith  other  types  of  vegetation, 
it  extends  along  the  valley  of  Jequitinhonha,  the  Contas  River,  etc  (55^^); 
in  rare  cases  it  may  be  spotted  in  the  vicinity  of  Miranda  in  the  state  of 
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Mato  Grnsso.  The  vegetation  of  the  interior  of  the  northeast  exists  in  a 
sersi-arrid  clijiiate,  where  the  primary  feature  is  the  rather  accentuated  dry- 
season  (18^ ;  of  course,  tMs  type  of  vegetation  is  not  found  here  exclusive¬ 
ly.  The  deciduous  vegetation  formation  rapidly  floiirishes  and  blooms  dur¬ 
ing  the  rairy  season;  but  during  the  dry  season  it  takes  on  a  rather  desol¬ 
ate  appearance  and  the  almost  absolute  lack  of  leaves  makes  the  whole  area 
look  kostile  and  almost  aggressive  (4a  and  3^+). 

A  second,  thick  forest,  is  a  characteristic  formation  of  the  Brazil¬ 
ian  central  west;  it  is  rather  wj-despread  here  (15)»  It  extends  in  a  con¬ 
tinuous  formation,  from  Belo  Horizonte  (ffi)  through  the  states  of  Goias 
and  Ikto  Grosso  until  it  runs  into  the  Amazonian  equatorial  forest  (318). 
Isolated  groups,  sometimes  quite  large,  extend  toward  the  north,  in  the 
middle  of  the  equatorial  region,  in  the  territories  of  Roraima  and  Araa,pa, 
as  well  as  to  the  west,  forming  narrow  strips  of  forest,  in  the  states  of 
Para,  Amazonas,  and  the  territory  of  Rondonia;  finally,  to  the  south,  the 
forest  here  occupies  smaller  areas,  in  localities  in  the  interior  of  the 
state  of  Sao  Paulo  and  Pararia,.  In  the  center-vjest,  where  we  have  a  send- 
humid  tropical  climate  (and  where  the  dry  season,  running  into  the  vrinter, 
follows  another,  not  quite  as  humid  summer  season),  the  majority  of  the  tree 
species  have  a  hydrophile  reaction  (20);  these  are  plants  with  -very  deep 
roots  and  enormous  leaves  ;  this  demonstrates  the  decisive  influence 

of  the  underground,  water  ts-ble  on  the  structure  of  th3.s  type  of  vegetation 
(48g). 


3.  Fields;  This  is  a  low-level  type  of  vegetation  predominantly 
featuring  Gramineae;  it  can  be  found  in  the  southern  half  of  Rio  Grande  do 
Sul,  in  a  olain  called  the  Gaucho  country'*;  here  it  covers  the  largest  sec¬ 
tion  in  Brazil  (33  and  46a).  In  the  southern  plateau, ^ in  gently  rolling 
hill  country,  the  fields  cover  areas  called  "general  fields"  in  the  states 
of  Sao  Paulo  (Capao  Bonito,  etc),  Parana  (Curitiba,  Ponta  Grossa,  Guarapuava 
and  Palmas),  Santa  Catarina  (Lajes  and  Sao  Joaquim),  and  Rio  Grande  do  Sul 
(Vacaria,  a  prolongation  of  the  Lajes  fields).  In  addition,  these  fields 
can  also  be  found  betvreen  the  prairie  of  Campo  Grande  and  the  forest  of 
Dourados,  in  the  southern  part  of  Mato  Grosso,  this  being  the  so-called 
"Karacaju  field  area"  (55a).  These  are  perhaps  the  only  areas  that  are 
still  covered  vrith  the  original  vegetation  cover;  although  rathe'r  restricted 
with  respect  to  the  other  types  of  vege-tation  areas,  they  are  being  ex¬ 
panded  by  clearing  operations  and  fire.  Thus  man  can  easily  transform  the 
forests  and  even  the  prairies  into  secondary  fields,  using  fire  to  the  de¬ 
triment  of  the  forests  and  the  prairies  (31b). 

Wooded  sand  bars;  This  type  of  vegetation  can  be  found  along  the 
narrow  maritime  strip  where  it  is  the  only  major  feature;  it  includes  two 
different  formations;  the  beaches  and  the  dunes  (48d). 

The  former,  a  formation  made  up  of  beaches  bordered  by  the  ocean, 
reveals  a  rather  low,  creeping  vege-tation  which  gets  thicker  tot:ards  the 
dunes.  It  extends  from  the  north  to  the  south  of  the  country’-  (l?b  and  33). 

The  second  one,  here,  the  dune  formation,  predominantly  revealing 


a  wooden  vegetation  of  rather  sraall  importance,  nevertheless  is  quite  uni¬ 
form,  and  this,  plus  the  density  of  the  component  features,  constitutes  its 
ina.in  characteristic.  This  strip  is  very  narrovr  along  the  coastline  in  the 
north  and  northeast  but  it  becomes  much  wider  in  the  southern  region  (17b 
and  33). 

G  en 

Now  that  we  have  covered  a  rather  quick  review  of  the  landscape  types 
here,  vre  can  go  into  our  more  detailed  study  of  the  souther  region  of  Brazil; 
here  we  have  four  types  of  vegetation,  that  is  to  say,  the  forest, 

the  prairies,  the  fields,  and  the  sand  bars. 

The  vegetation  types,  generally  speaking,  should  be  course  correspond 
to  the  w’eather,  as  described  by  Schlmper  (56)  and,  more  recently,  by  Rubel 
I5I).  But  a  general  description  is  not  enough  if  vre  want  to  get  an  accvir- 
kte  picture  of  tids  cause«.eff ect  relationship;  this  is  vrhy  modern  phyto¬ 
climatology  tides  to  come  up  vrith  a  classification  of  the  inl’luence  of  the 
weather  factors  that  mi.ght  limit  the  distribution  of  various  vegetation 
forms  (5),  After  Humboldt  (26),  vrho  v^as  the  first  to  sketch  the  over-all 
outlines  for  a  pbytoclimatic  classification,  there  vrere  others,  ending  up 
vrith  Koeppen  (30)  who  used  the  relationship  between  rainfall  and  maximum 
Water  vapor  pressure  during  the  months  with  the  heaviest  rainfall.  He  was 
then  follovred  by  others  who  had  the  same  objective  in  mind,  such  as  Mayr  in 
1925,  Salianinov  in  1930,  Trumble  in  1939,  and  Emberger  in  19^2  (in  Philipps, 
1953  (‘^3)).  All  of  these  authors,  hovrever,  did  not  come  up  vrith  a  satis¬ 
factory  solution  of  the  problemi  of  the  vegetation  coverage  as  an  expression 
of  the  climate  at  a  particular  moment.  Then  Thornthwaite  (61)  tried  to  clar¬ 
ify  the  reasons  for  the  presence  of  the  vegetation  coverage,  vrith  its  rat¬ 
ional  climatic  limitations,  starting  vrith  a  comparison  between  the  potential 
evaporation  and  transpiration  and  the  rainfall,  that  is  to  say,  the  quantity 
of  water  which  is  retvirned  to  the  atmiosphere  through  evaporation  and  trans¬ 
piration,  under  optimum  soil  moisture  and  vegetation  cover  conditions.  This 
therefore  creates  the  need  for  a  delimj.tation  of  these  factors  so  that  we  may 
have  an  idea  of  the  environment  [regime]  required  by  each  type  of  vegetation 
and  so  that  we  may  thus  correctly  tie  in  the  climate  vrith  the  actual  vegeta¬ 
tion  cover  distribution  (13). 

On  the  basis  of  weather  station  reports,  Setzer,  working  in  Sao  Paulo 
(57d),  Maack  working  in  Parana  (35°)  and  Rarnbo  in  Rio  Grande  do  Sul  (h6a), 
concluded  that  the  actual  climate  of  the  region  is  a  forest  climate  and  that 
the  other  vegetation  types  encountered  here  are,  according  to  the  last  two 
writers,  the  leftovers  and,  according  to  the  first-named  vrriter,  the  product 
of  devastation  and  fire.  The  climate  is  a  result  of  a  combination  of  physi¬ 
cal  factors,  deriving  from  the  meteorological  elements  and  from  geographic 
factors;  it  gives  the  vegetation  an  individual  characteristic  depending  upon 
the  distribution  of  the  quantity  and  humidity  v^hich  is  brovaght  in  through  air 
circulation  in  connection  with  the  relief  (21).  We  therefore  believe  that 
a  knovrledge  of  the  climate  must  be  combined  vrith  geomorphological  informa¬ 
tion  in  order  to  give  us  further  clarification  on  the  flora  (1,  2,  11,  35» 

37,  41  and  52c). 


,  J,T.  i  s  very  difficult  or  3.1rr,ost  impossible  —  with  the  knowledge  we 
ha'/o  aboui.  Braxil  today  —•  to  deter-'inno  ■'..liG  boginning  (] climax j  of  each 
forio'-tion  or  of  ths  same  type  of  vegetation.  One  thing  we,  however,  can 
accept,  is  the  fact  tliat,  during  the  Quaternary  there  vras  an  epoch  charac¬ 
terized  bjr  local  weather  fluctuations,  which  was  expressed  in  our  current 
vegetation  picture  (3?b).  Thus  Maak  (35c)  and  Ab-Saber  (lb)  think  that 
there  was  an  expansion  of  the  Atlantic  forest  at  the  end  of  the  Pleistocene 
or,  at  the  very  latest,  in  the  beginning  of  the  Holocene. 

A  portion  of  the  plain,  with  its  tremendous  post-Pliocenic  sediment¬ 
ary  deposits  (Ic  and  4la)  and  its  recent  marine  deposits  (32),  evidently 
signified  a  much  more  modern  expansion  of  the  tree  flora.  The  same  thing, 
probably,  happened  with  the  broad-lea.f  forest  in  the  drainage  basins  of  the 
Parana  and  the  Uruguai,  where  the  entire  recently  rejuvenated  terrain  con¬ 
tinues  to  be  occupied  by  an  expanding  forest. 


In  the  northern  part  of  the  sedimentary  plateau  of  Parana,  the  exi.st-. 
ence  of  laterite  under  the  forest,  which  thak  (35c)  used  as  an  argument  to 
set  up  the  assumption  that  there  was  a  recent  forest  expansion  on  top  of  the 
prairie  areas,  could  barely  prove,  that,  as  far  as  the  current  area  with  un- 
j.-LOim  rainfall  distribution  is  concerned,  there  was  a  semi— humid  period  dur¬ 
ing  epochs  not  too^  distant  in  the  past;  Guerra  (22b)  observed  similar  facts 
in  the  forest  of  the  territories  of  Amapa  and  Rondonia;  he  thinks  that  the 
formation  of  laterite  under  the  forest  cover  is  quite  possible.  This  still 
leaves  us  with  the  problem  of  forest  expansion  as  part  of  our  local  study 
program. 

V/e  know  that  the  post~Creta.ceous  movements  completely  transformed  the 
plateau;  they  broke  it  up  and  they  raised  the  Paleozoic  sediments  wMch  were 
slowly  eroded  (la).  Now,  the  conifers,  whose  know’-n  climax  occurred  during 
the  Triassic-Jxirassic  (19),  probably  suffered  almost  complete  extinction  as 
result  of  these  movements  and  the  subsequent  erosion  processes.  They  must 
therefore  be  considered  as  being  restricted  to  the  crystalline  plateau  and, 
perhaps,  to  a  few  isolated  points  in  the  sedimentary  plateau;  more  recently, 
they  expanded  through  the  tremendous  drainage  network,  where  the  elevation 
compensates  for ^ the  latitude.  This,  perhaps,  explains  the  current  rather 
discontinuous  distribution  in  the  lyiantiqueira  and  Mar  mountain  ranges.  Vie 
also  know,  that  during  the  Quaternary,  when  there  was  a  considerable  3*ncrease 
xn  the  rainfall  rate,  the  valleys  were  widened  even  mores,  thus  facildtatinp 
the  expansion  of  the  broad-leaf  forests  which  were  occuoyinf^  smaller  areas, 
with  a  probable  increase  in  the  humidity  and  heat  (due  to  the  lowering  of 
une  base  level) (37).  As  a  result  of  these  geolo^f^ical  processes,  the  Brazil- 
lan  pj.ne  forest  expanded  throughout  the  plateau  vrhere  its  heavy  seeds,  trans- 
ported  by  the  water,  sprouted  along  the  valleys  that  were  not  yet  quite  deep 
at  that  time,  Even^ today  we  can  find  vast  nuclei  situated  in  the  level 
hillsides  and  the  high  slopes  of  the  valleys  whose  valley  bottoms  are  covered 
witn  dense  broad-leaf  forests.  Thus,  the  expansion  of  the  forests,  domin¬ 
ated  by  heliophile  species,  became  possible  only  in  areas  where  the  vege¬ 
tation  cover  was  the  creeping  t3rpe  of  vegetation. 
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On  the  basis  of  the  concept  of  the  pre- existence  of  swampy  and  des¬ 
ert  areas  (12),  we  worked  out  a  scheme  for  the  principal  Brazilian  vege¬ 
tation  families,  based  on  Wettstein  (68),  Emberger  (19),  and  Hutchinson  (27), 

In  the  diagram  (Figure  2)  v?e  can  see  that  certain  types  of ^ flora, 
outlined  by  the  biological  forms  (67),  always  correspond  to^ certain  evolutive 
groups o  Thus^  in  the  forest  type^  we  find,  predominating  along  the  shaded 
and  very  moist  slopes,  the  ciophilic  phanerophytes  with^the  heav'/’  seeds; 
these  are  rather  priiritive  and  also  constitute  the  sub-forest  of  the  other 
communities  [underbrush]  whose  general  characteristics  are  similar  to  the 
previously  mentioned  ones  —  Polycarpicae  (Magnoliaceae,  Lauraceae, ^Annonaceae, 
Fyristicaceae  and  Monimiaceae) ;  in  the  forest  in  the  Amazon  basin,  in  most 
of  the  ciliary  underbrush  and  in  the  forests  of  the  drainage  basins  of  the 
country,  we  can  find  heliophile  phanerophytes  with  light  seeds  that  are  eas¬ 
ily  transported  and  that  belong  to  the  most  highly  developed  groups 
Rosales  (Legurainosae,  etc);  and,  finally,  as  companions  of  these  families, 
we  can  find  even  more  developed  groups,  the  i-yrtales,  Meliales  and  Apocy- 
nales.  The  other  types  of  forest,  "cocomit  palm  forests  (56)"  in  the  north¬ 
west,  the  "pine  tree  forests"  in  the  southern  plateau,  and  the  "manguezais" 
[mangrove  forests]  along  the  Atlantic  Coast  are  dominated  by  heliophile 
phianerophytes  with  rather  heavy  seeds;  the  first  two  communities  are  made 
up  of  primitive  groups  —  Palmales  ( Palma e)  and  Coniferales  (Araucariaceae) 

-1  and  the  last,  consisting  of  a  considerably  more  developed  group  which  is 
represented  by  the  Kyrtales  (Rhizophoraceae) .  In  the  prairie  type,  we  en¬ 
counter,  in  biological  sul>. forms  (it6),  the  heliophile  phanerophytes  with  the 
light  seeds  —  Guttiferales  (Dj.lleniacoae)  --  or  with  the  heavy  seeds  — 
Theales  (Caryocaraceae)  and  also  the  feathered  and  easily  transported  seeds, 
such  as  the  Tiliales  (Bombacaceae),  Guttiferales  (Guttdferae)^and  Polygalales 
(Vochysiaceae) ;  the  second  group  is  more  pnmiitive  than  the  others  and  the 
Polygalales  tree  group  is  the  most  highly  developed.  In  addition  to  these 
families,  making  up  the  highest  portions  of  the  prairies  (scrub  woodland), 
we  can  find  some  succulent  camephytes,  relatively  primitive  Cactales 
(Cactaceae)  and  Triccocae  (Euphorbiaceae),  vn.th  rather  meaty  and  heavy  fruits; 
on  the  other  hand,  the  vegetation  carpet  here  is  made  up  of  hemicryptophytes 
(Gumiflorae),  camephytes  (Cyperales)  and  geophytes  (Litiflorae,  Gynandrae, 
etc).  Finally,  in  the  field- t3rpe  of  vegetation  formation,  when  this  forma¬ 
tion  is  found  in  a  xerophile  environment,  vre  find  predominating  the  hemi- 
cryptoph3rtes  and  the  cameph;^d:es  whereas ,  in  a  hydrophile  (swampy)  environ- 
ment  the  geoph3rtes  predominate. 

Looking  at  our  map  (Figure  1),  we  can  see  that  the  points  of  disper¬ 
sion  of  the  present-day  Brazilian  flora,  probably,  are  found  in  the  "arquean 
shields"  (Id)  and  this  is  certainly  the  reason  for  the  identity  we  encounter 
here,  especially  in  view  of  the  ecological  similarity  (68f). 

Broad-Leaf  Forests 

Next,  we  can  describe  the  forest  communities  xvhich  occupy  the  drain¬ 
age  basins  of  the  Parana  and  the  Uruguai  and  the  southern  Atlantic  Coast; 
we  can  also  study  their  ecological  aspects. 


22 


1„  The  forest  in  the  drainage  basins  of  the  Parana  and  the  Urut'uai 
cover  the  entire  northeastern  part  of  the  sedimentary  plateau,  fi'om  the 
Rio  Grande  (fr)  all  the  way  to  the  Ijui  (RS).  It  also  appears  in  the  allu¬ 
vial  terrain  of  the  laajor  tributaries  and  along  the  slopes  and  valley  bot¬ 
toms  of  the  deepest  valleys,  dropping  to  elevations  between  3OO  and  5OO  m, 
where  the  relief  becomes  quite  curved. 

The  appearance  of  the  forest  here  is  quite  imposing  (Figure  3),  with 
trees  as  high  as  30-40  m,  trees  with  thick  trunks,  tremendous  branches,  form¬ 
ing  a  low  and  tliick  layer  quite  definitely  dominated  by  Lauraceae  and  a 
hydrophile  underbursh  with  evergreen  leaves;  here  the  k^taceae,  Rubiaceae 
and  Piperaceae  predominate  in  an  environment  of  entangling  lianas  and  epi¬ 
phytes.  The  upper  stratum,  in  the  northern  part  of  the  area,  is  dominated 
by  two  types  of  easily  trc:.nsported  seeds  and  deciduous  leaves:  Aspidosperma 
(Apocynaceae)  and  Cedrela  (Meliaceae)  (l^gure  4).  These  types,  in  the  vio- 
inity  of  the  Rio  Grande,  make  up  the  biggest  and  most  humid  layers  inter¬ 
spersed  in  the  prairie  [bush  country]  environment,  with  characteristics  iden- 
*  tical  to  that  of  the  continuous  forest  of  the  region.  Along  the  tributaries 
on  the  right  bank  of  the  Uruguai  Ri’ver  we  find  predominating  the  Piptadenia 
(Leguminosae)  genus;  these  have  small  seeds,  big  and  relatively  light  beans. 
Further  to  the  south,  the  genus  Patagonula  (Boraginaceae)  gives  the  area 
along  the  tributaries  on  the  left  banl<  of  the  Uruguai  a  new  appearance.  This 
element  makes  up  the  layers  to  the  south  of  the  Ijui,  giving  the  countryside 
the  appearance  of  a  vast  expanse  of  fields  interrupted  by  clusters  of  low 
brush  forest,  where  Patagonula  americana  (guaibira)  dominates  in  a  group  of 
ciophilic  plants,  the  I-tyrtaceae, 

2.  The  forest  along  the  Atlantic  side,  as  we  can  see,  occupies  the 
entire  narrow  scarp  of  mountain  ranges  and  the  broader  portion  along  the 
coast,  including  the  salt  marsh  areas;  its  southernmost  point  is  at  Osorio 
(RS).  The  group  of  scarps,  which  is  lass  imposing  than  the  preceding  one, 
is  dominated  by  somewhat  slimmer  and  relatively  lower  trees  (rarely  taller 
than  25  m);  here  the  genus  Ocotea  (Lauraceae)  imparts  to  this  formation  a 
homogeneity  unequaled  by  any  other  Brazilian  broad-lef  forest  (17a,  63a  and 
64b).  This  formation  predominantly  features  hea-yj'-seed  species  and  it  is 
accompanied  by  other  Lauraceae,  whose  genuses  Nectandra,  Endlicheria  and 
Cr-ytocarya,  make  up  its  primary  characteristics  (6ja  and  64b). 

The  portion  along  the  coastal  plain  is  much  more  complicated  and 
;  complex  than  the  proceeding  one;  it  is  domrinated  by  the  genuses  Alchornea 
( Euphorbia ceae)  and  Tapirira  (Anacardiaceae) ,  which  are  quite  iddespread 
here;  the  species  found  here  can  be  observed  from  the  Amazonas  all  the  way 
V  .  to  Santa  Catarina  (vicinity  of  the  tovmship  of  Palhoca);  these  lower,  rather 
thin  and  densely  growing  elements  are  intermingled  with  large  "fig  trees" 
(Ficus,  Roraceae)  and  this  is  the  principal  characteristic  in  this  area. 
Further  to  the  south,  all  the  way  to  Osorio  (RS)  the  communj.ty  is  domina.ted 
by  the  genuses  Arecastrum  (Palmas),  Ficus  (Koracea.e)  and  Tabebud.a  (Bignon- 
iaceae)  which  occupy  very  moist  land,  sometimes  even  swamp  land;  this  is 
the  primary  characteristic  of  this  portion  (4ia,  64c  and  64d) (Figure  5). 

The  forest  reveals  a  common  underbrush  consisting  of  I‘^/7’taceae  and 
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Rubiaci3s.e,  both  in  the  coiiimunities  along  the  coast  and  in  the  plain.  It  also 
contains  a  large  quantity  of  pterophytes  (whose  genuses  Alsophila  Heirdtelia 
and  Cyathea  are  represented  here  in  major  numbers  along  the  scarps  of  the 
mountain  ranges,  mainly  along  the  scarp  of  the  .Mar  mountain  range);  here  we 
also  find  a  large  number  of  Bromeliaceae  and  Orchidaceae  which  are  most 
abundant  in  the  alluvial  portion  of  the  coast.  These  latter  families  per¬ 
haps  raoresent  the  element  of  similarity  in  these  forest  communities,  both 
along  the  slopes  and  all  over  the  plains  where  they  present  us  vrith  a  pio- 
tirre  of  a  uniform  tree  landscape  full  of  epiphytes  (63g). 

The  community  of  inarine-influenced  alluviuiii  or  "ma,ngrove  svfamps” 

(2b)  is  dominated  by  tree  species  with  t;>noical  characteristics  and  imparts 
to  the  vegetation  picture  here  the  rather  obvi.ous  aspect  of  a  densely 

populated'tree  formation;  here  such  genuses  as  Rhlsophora  (Rhizophoraceae) 
Avicenia  (Verbenaceae)  and  Laguncularia.  (Combretacea,e)  cover  the  salty 
(brackish)  areas  in  the  bays  and  in  the  river  mouths  (9). 

Discussion.  The  broad-leaf  forest  comrr, uni  ties  of  the  region  are  more 
in  line  wdth  the  shape  of  the  relief  here  (valleys,  scarps,  and  plains)  and 
the  quality  of  the  terrain  (humid  areas,  swamp  land,  marshes)  than  with  the 
general  weather  factors,  such  as  the  sub- tropical,  humid  climate  vrith  regu¬ 
larly  distributed  rainfall  (8),  They  also  reveal  differences  in  the  flora 
which  lead  to  further  considerations  (b8f).  Thus  the  philogeny  of  the  dorv- 
imnt  families  (27)  and  the  geology  of  the  region  (la,  lb,  Ic,  2a,  2b,  22a, 
35b,  41a,  52a  and  52b)  are  quite  significant  here.  The  Rhizophoraceae, 
Verbenaceae  and  Combretaceao  (with  species  having  pereennial  leaves),  in  the 
salt  marsh  areas,  and  the  Bignoniaceae  (with  deciduous  species),  in  the 
marsh  land  areas  (64d)  are  quite  well-developed  families  (2?);  the  Sapindaceae 
and  Siiphorbiaceae  (64c)  with  evergreen  species  in  the  maritime  plain  (39) 
and  the  Apocynaceae,  Meliacea.0,  Leguminosae  and  Boraginaceae  (X'd.th  decidu¬ 
ous  and  perennial  species),  in  the  drainage  basins  of  the  Parana  and  Uru- 
guai  (31*g  and  45)  are  less  developed  than  the  former  (2?)  and  predominate 
in  terrain  that  is  more  recent  although  the  environment  here  is  less  spec¬ 
ialized  (rejuvenated  and  alluvial  areas);  the  Lauraceae  and  Annonaceae 
along  the  Atlantc  mountain  range  scarp  (63a  and  64b)  and  the  Palmae,  Mag- 
noliaceae  and  Moraceae  along  the  post-Pliocenic  side  (64d)  are  the  most 
primitive  families  which  predominate  in  older  terrain  sections  (colluvial) 

(lb  and  35) »  Pliocenic  and  Gondwanic  (41a). 

The  broad-leaf  forests  obviously  are  made  up  of  communities  of  spec¬ 
ies  of  these  families  and  many  others;  here  the  relief  factor  decisively 
influenced  their  complex  constitution.  We  can  observe  that  the  elements  of 
the  dominant  families  have  predetermined  genetic  characteristics  —  decidu¬ 
ous  or  evergreen  species,  light  or  heavy  seeds,  etc.  —  thus  enabling  us  to 
assume  different  series  of  occupation  which  probably  correspond  to  the  re¬ 
latively  recent  geographic  modifications. 

The  Pinna-Leaf  Forest 

The  pinna-leaf  forest,  consisting  mostly  of  Araucaria  angustifolia 
(pine  tree  of  Parana),  is  found  in  the  crystalline  southern  plateau  and  pre- 
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dor;D.nr.te.s  in  the  Devonian  (occupjdng  the  slopes  above  an  elevation  of  500 
m  (40  and  49) )«  It  is  also  found  in  isolated  groups  along  the  mountain 
rangeSj,  fx^om  the  l^feta  da  Corda  (ffi)  moixntain  range,  all  the  way  dovrn  to  the 
south  of  Sao  ?aulOj  mainly  in  Apiai  (Figure  6)* 

In  the  crystalline  plateau,  it  is  associated  with  Ocotea  porosa 
(imbuya)  and  Ilex  paraguariensis  (Paraguay  tea),  x^hen  it  is  located  between 
the  granitic  blocks  which  rise  up  here,  forming  the  marginal  mountain  range 
(primarily  in  the  area  of  the  Negrinho  Pdver,  (SC).  It  is  gently  rolling 
portion,  where  find  sediments  from  the  Quaternary,  in  the  area  of  Curitiba, 
it  is  associated  with  Ocotea  pulchella  (cinnamon  tree)  and  the  ly^yrtaceae 
of  the  genuses  l''5yTceugenia  and  Gemidesia  (29)* 

On  the  Devonian  plateau,  the  forest  almost  completely  covers  the 
gentle  slope  and,  at  the  highest  points,  vxhere  the  land  is  gently  rolling, 
we  find  it  in  isolated  groups,  associated  with  the  previously  mentioned  ele¬ 
ments.  On  the  gentle  slopes  of  the  spurs,  on  the  alluvial  terraces,  and 
along  the  rivers,  it  forms  larger  groups,  where  we  find  the  first  individu¬ 
als  of  Dicksonia  sellowiana  (the  Dicksonia  fern)  and  a  larger  number  of 
Podocarpus  lambertii  (Figure  7)* 

In  the  plateau  formed  by  sandstones  v:ith  lentils  of  trapp  on  the  sur¬ 
face,  subdivided  in  blocks  by  the  drainage  of  the  Tibaji,  Ivai,  Piquiri, 
Iguacu  and  Uruguai  rivers,  it  appears  in  three  main  forms:  layers,  in  Guara- 
puava;  large  groups,  in  the  blocks  of  the  Hbaji;  and,  finally,  intermingled 
with  broad-leaf  forest,  in  the  valleys  of  these  blocks.  In  the  eruptive 
basaltic  plateau  —  when  the  formations  are  arranged  transversally  from  ^kfra 
all  the  way  to  Lajes  (SC),  it  exi.sts  in  continuous  groups  associated  with  the 
species  of  Ocotea  porosa,  Ilex  paraguariensis,  Stoanea  lasiocoma  and  I'-h.mosa 
scabra  (29).  hlien  it  is  located  on  the  high  points,  such  as  at  Campos  Novos, 
Lajes,  Sao  Joaquim,  etc,  we  can  find  it  in  isolated  groups,  surrounded  by 
fields;  here  we  can  observe  a  larger  number  of  Dicksonia  sellovJiana  which, 
in  the  part  surrounded  by  the  valley  of  the  Pelotas  River,  turns  out  to  be 
practically  the  only  companion  of  Araucaria.  Finally,  when  it  is  located 
in  the  deepest  valleys,  it  is  generally  found  associated  with  Aspidosperma 
polyneuron,  in  the  valley  of  the  Iguacu;  with  Piptadenia  rigida,  in  the  val¬ 
ley  of  the  Uruguai;  and  with  Chusquea  ramosissima  (bamboo),  Merostachys 
clausseni  (bamboo)  and  Guadua  trinii  (large  bamboo),  these  being  species 
which  constitute  the  middle  floor  or  layer  of  both  of  them  (45)  (Figure  8). 

Discussion.  The  historical  information  of  the  genus  is  tied  in  with 
the  past  of  the  cordfers  because  the  Araucaria,  in  addition  to  the  Brazilian 
species,  also  conta.ins  a  Chilean  species  and  more  than  seven  Australasian 
species.  Something  that  might  perhaps  be  its  oldest  form  —  fossil  remnants 
of  Pi'oaraucaria  (near  the  section  of  Colymbaea  South- Americana)  --  V7as  en¬ 
countered  in  the  Cretaceous  of  Patagonia  (19).  We  might  thus  say  that  the 
Brazilian  species  are  also  connected  wj.th  the  Andean  element  (46b),  vrhere 
Araucaria  imbricata  (Valdiviana)  is  always  accompanied  by  the  Podocarpus 
genus.  Its  common  origin,  subdivided  into  two  branches,  a  South  American 
branch  and  an  Australasian  branch,  is  clear  and  the  Brazilian  one  probably 
produced  two  species,  the  Valdiviana  and  the  Brasiliana.  As  for  Podocarpus 
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which  is  considered  as  the  companion  genus  of  Arauca.ria  (vrhere  we  have  two 
species  of  the  Valdi^/iana  forest,  P.  andina  and  P.  nubigenus,  and  two  of 
the  Brasiliana  forest,  P.  lambertii  and  P.  sellowi),  we  can  say  that  the 
‘Brazilian  fossil  genuses  of  Cycadites  and  Elatocladus  of  the  Jurassic  of 
Tierra  de  Fuego  are  probably  the  South  Amorican  ancestors  of  this  t3rpe  (19). 

Thus  we  see  that  the  pinna-leaf  forest,  sometimes  the  most  simple 
type  in  Brazil,  even  though  it  is  dominated  b3/  a  species  with  an  origin  in 
a  rather  primitive  group^^  associated  vrith  various  likewise  ancient  genuses 
—  E)icksord.a,  Podocarpus,  Ocotea,  etc  —  expanded  recently  (6a),  something 
whdch  has  been  demonstrated  by  the  geomorphological  studies  of  the  region 
(2a)  and  which  was  confirmed  by  the  studies  of  the  growth  rings  of  these 
trees  (23), 

Savanna  (VJoodland) 

The  savannas  are  represented  in  the  southern  region  of  Brazil  by  the 
“cerrado*’  [wooded  savanna]  (25b) ,  revealing  their  greatest  extent  along  the 
24th  parallel  and,  as  we  can  see,  are  made  up  of  vast  stretches  surrounded 
by  extensive  forests. 

In  the  vicinity  of  the  Grande  River,  they  occur  with  a  certain  con¬ 
tinuity,  But  to  the  south,  in  Sao  Paulo,  isolated  in  the  areas  of  Bauru, 
Itapeva,  and  many  others,  they  occupy  surfaces  of  varying  size.  In  Parana, 
where  we  have  four  major  groups  —  Cinzas  River,  Araiporanga,  Sabaudia  and 
Campo  >-orao  (62)  —  the  savannas  reveal  morphological  characteristics  which 
are  somewhat  different  from  those  of  the  typical  woodland  savanna;  their 
dominant  features  here  —  Curatella,  Qualea,  Idelraeyera,  and  many  others  of 
the  families  of  the  Legximinosae,  felpighiaceae,  Apocynaceae,  etc  —  are  less 
tortuous  and  have  smaller  leaves  (50)*  The  terrain,  both  in  Sao  Paulo  and 
Parana,  but  especially  in  the  latter  state,  is  covered  by  a  continuous  car¬ 
pet  of  grass  (48e)  (Figiire  9). 

Discussion,  The  nuclei  of  wood  savanna  located  here  always  seem  to 
reveal  certain  factors  which  are  common  to  all  of  the  areas,  such  as; 

(1)  laterite  —  the  old  age  of  the  tropcial  soils  (42); 

(2)  acid  and  rather  poor  soils  —  because  of  their  geological  origin 
(4c  and  57^); 

(3)  a  rather  uniform  terrain  configm^ation  —  where  an  often  permeable 
thick  layer  is  superposed  on  an  impermeable  subsoil  (7); 

(4)  highly  specialized  hydrophile  species  —  v/hich  can  use  the  under¬ 
ground  water  here  (44);  and 

(5)  a  rather  thin  tree  cover  because,  in  view  of  the  changes  in  the 
weather,  which  ranges  from  semj-humid  to  humdd  (35^),  there  was  no  decrease 
in  the  natural  process  of  laterization, 

Kuch  has  been  written  about  this,  especially  by  Rawitscher  (48), 

Setzer  (57),  and  Maack  (35);  this  leads  to  a  large  variety*"  of  conjectures. 

The  former  authors  supported  the  idea  of  the  deterioration  of  the  soil  as  a 
result  of  the  forest  devastation  and  the  latter  author  says  that  this  ex- 


px’esses  the  presence  of  a  wintertime  climate  which  is  drier  and  which, 
in  the  pasr,  used  to  advance  further  to  the  south, 

Considerinf'  the  central-west  region  altogether  as  being  occupied  by 
a  vegetation  of  the  woodland  savanna  type  (63c  and  6?),  and  assxurdng  that 
the  savarma  here  represents  the  most  developed  form  of  this  category  in  this 
environment  (I6),  we  must  admit  that  we  have  a  balance  between  the  various 
sequences  here  which  is  identical  to  the  balance  of  sequences  in  the  forest 
typos,  especially  since  the  species  alvrays  behave  in  the  same  manner  with 
respect  to  the  environment  they  happen  to  be  in  (48a),  VJe  are  convinced  of 
this  because  of  the  development  of  the  Dicotyledonea,  as  well  as  the  other 
trees,  Xirhereas  some  of  the  genuses  are  somewhere  within  the  ciophilic  er,- 
yironment  of  the  most  humid  forests,  such  as  Hagnoliaceae  (Talauma),  Laura- 
peae  (Ocotea),  etc;  other-j  develop  in  a  heliophile  environment  which  is  also 
humid;  here  we  can  mention  the  following:  Annonaceae  (Annona  and  Xylopia), 
>iyristicaceae  (Virola),  etc;  or  they  might  even  range  from  humid  all  the  way 
t'p  dry,  which  is  true  in  the  case  of  the  savannas  where  we  might  mention  the 
following:  Dilleritaoeae  (Curatella),  Guttiferae  ( Ki elmey era ) ,  Caryocaraceae 
( Carj^’oear) ,  etc;  the  latter  are  not  as  old  as  the  former  but  they  are  still 
quite  priiriitive.  The  same  happens  in  the  case  of  the  most  recent  families, 
the  Leguminosae,  Meliaceae,  Apocynacae,  etc. 

Now  we  can  understand  the  present-day  break  up  of  these  vegetation 
types  and  the  various  interpretations  resulting  from  this;  the  erosive  force 
of  the  excavation  was  always  accompanied  by  a  phase  of  deposition  (12)  and 
this  gave  rise  to  the  forest  dislocations  as  a  result  of  the  aging  and  con¬ 
stant  rejuveriation  of  the  soil.  It  is  obvious  that  man  did  contribute  to 
the  alteration  of  the  vegetation  cover,  increasing  this  rhjrthm  greatly  (57c 
and  57f), 

Fields  fGrassland  or  Savanna] 

Of  all  of  the  areas  covered  by  fiel.d  vegetation,  the  one  that  re¬ 
veals  a  prairie  characteristic  is  undoubtedly  what  is  called  the  "campanha 
gaucha"  (57b).  This  entire  area  is  covered  by  strips  of  forest  and  inter¬ 
rupted  by  sections  of  grassland.  In  the  southern  region,  as  we  saw  earlier, 
we  find  a  number  of  grassland  areas,  some  of  them  being  located  in  the  west 
and  others  in  the  extreme  south  (55^  and  59). 

The  former  occupy  the  highest  points  on  the  plateau,  from  Sao  Paulo 
all  the  way  to  R3.o  Grande  do  Sul;  thus  the  so-called  "general  prairies"  cover 
the  part  of  the  crystalline  complex:  in  Curitiba  and  Castro  we  find  them 
along  with  extensive  swamp  and  river  plains  belonging  to  the  Quaternary 
(35°);  and  we  I'ind  the  area  also  made  up  of  pre- Devonian  rocks  in  the  vic- 
inity  of  Capao  Bonito  (SP),  At  Ponta  Grossa  and  in  the  vicinity,  on  land 
dominated  by  "Furnas"  sandstone,  we  find  the  most  extensive  and  continuous 
areas  of  Grardneae  in  the  Devonian  plateau  (35a).  Finally,  on  the  basaltic 
plateau  of  Guarapuava  (PR),  Lajes  and  Sao  Joaqirlm  (SC)  as  well  as  Vacaria 
(RS),  the  fields  [prairies]  dominate  in  the  gently  rolling  countryside  (62). 
At  the  beginning  of  the  last  centvuy  all  of  these  were  still  dominated  by 
Paratheria,  "India  love  grass"  (36  and  53©);  today  they  are  covered  by  clus- 
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ters  and  bunches  of  Aristida  (dropseed  grass),  especially  at  Ponta  Grossa 
and  Castro  (35a);  this  proves  that  the  changes  that  occurred  here  were  rather 
recent.  Thus  the  "general  prairies,"  which  we  find  in  the  southern  plateau 
of  the  country  are  characterized  by  vast  grass  landscapes,  intermingled  with 
layers  of  Araucaria  which  are  serrddevastated  (53a),  hare  peidodic  fires  con¬ 
stituted  the  so-called  "fire  climax";  this  land  used  to  be  dominated  by 
Aristida  (Gramineae)  and  Dilplothemiura  (Palmae)  (Figure  10). 

The  second  one  here  occupies  the  portion  of  the  basaltic  plateau 
vrhi  ch  is  covered  by  sediments  of  the  "Bauru"  senes  (3),  from  the  south  of 
Campo  Grande  all  the  way  to  Dourados  (^rI').  Ive  find  it  covering  its  greatest 
extent  in  the  vicinity  of  Maracaju  and  Ponta  Pora  (3ld).  iTom  here,  to  the 
north,  in  the  direction  toward  the  valley  of  the  Terenos  River  (tlT),  along 
the  higher  slopes  (where  the  sandstone  is  still  quite  deep),  we  find  numer¬ 
ous  groups  of  wooded  savanna  vegetation.  To  the  east,  in  the  direction  to- 
vrard  Dourados,  along  the  lower  slopes  (where  the  sandstone  was  more  exposed), 
we  can  find  the  first  stretches  dopdnated  by  Aspidosperma  (a  type  of  timber 
tree  —  peroba).  These  prairies,  currently  made  up  of  clusters  of  Gramineae 
(Aristida)  are  quite  far  apart,  also  reflect  a  "climax  of  fire." 

The  third  area  here  occupies  the  "slopes  of  Rio  Grande,"  from  the 
Ibicui  River  (V7est)  all  the  way  to  Jacui  (East),  and  up  to  the  border  of 
the  Republic  of  Uruguai  (South)  and  Argentina  (Southwest);  this  is  pntly 
rolling  terrain,  where  the  grass  carpet  is  rather  thin  and  low  on  the  high, 
steeo- sided  tableland  whereas  it  is  rather  thick  on  the  gentle  and  broad 
slopes.  Like  the  "general  prairies"  on  the  sedimentary  plateau,  to  the  east 
and  vrest,  this  area  is  also  covered  here  and  there  by  forests  and  isolated 
clumps  of  trees.  The  characteristics  of  this  area,  however,  vary  greatly 
(33  knd  46);  here  the  fire  [forest  clearing]  has  rendered  the  Aristida  vege¬ 
tation  quite  uniform  (fire  climax). 

Discussion.  The  attempts  to  arrive  at  an  historical  explanation  of 
these  prairie  foundations,  especially  the  so-called  "general  prairies," 
which  were  aimed  at  relating  this  to  the  weather  fluctuations  in  the  past 
35a,  35c  and  4lb),  unfortunately  were  based  on  preliminary  geological  studies. 
As  far  as  the  phylogenesis  of  the  dominant  types  and  groups  is  concerned,  we 
can  only  say  that  the  Gramineae  and  Cyperaceae  are  primitive  families. 

They  originated  in  the  liliflorae  which,  in  turn,  came  from  the  same  group 
as  the  herbaceous  Dicotyledoneae  (2?). 

On  the  basis  of  what  we  can  find  here  today,  we  can  say  this:  the 
prairies  cover  the  poor  and  piorc  or  less  level  as  well  as  irregularly 
drained  land  (10)  foxuid  in  the  higher- elevated  portions  of  the  areas  in 
vrhich  they  predominate  (62).  This  might  perhaps  enable  us  to  tie  them  in 
vrith  the  shape  of  the  relief,  with  the  bare  soil,  or  with  the  superficially 
impermeabilized  layers,  as  well  as  vrith  the  type  of  drainage;  these  would 
be"  factors  that  would  tend  to  inhibit  the  rapid  rejuvenation  of  the  soil; 
we  can  say  this  because  we  can  find  grassland  and  leaf  forests  of  all  types 
in  the  small  pseudo— Kars tic  depressions  of  the  plateau  of  Ponta  Grossa 
(35a),  as  well  as  in  the  nascent  and  rejuvenated  valleys  in  the  praiide 
areas,  and  along  the  rivers,  xJhere  the  organic  matter,  humidity,  etc,  are 
combined  to  produce  this  effect. 
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In  southern  Brazil,  we  find,  alonf^vSide  TO.th  the  forest  (which  is  al¬ 
ways  hiirc.d  in  a  rainy  climate),  the  so-called  wooded  savanna  and  the  prairie 
and,  along  wlrh  the  latter  (in  a  periodically  dry  climate),  we  find  the 
forest-type  of  vegetation;  the  extent  of  these  areas  here  is  tied  in  more 
with^'‘space”  than  with  "time."  TMs  means  that,  in  the  rejuvenated  areas, 
the  forest  imanages  to  exrpand  in  just  about  any  direction  wliile  in  the  older 
areas,  the  xrooded  savanna  (in  the  deeper  soil  layers)  and  the  prairies  (in 
the  superficially  impermeable  layers)  likewise  expand  in  just  about  any 
direction. 


1.  The  broad-leaf  forests  here  probably  expanded  from  a  rather  re¬ 
cent  rainfall  period  and  they  continue  wrlth  full  vitality: 

(a)  they  cover  the  dark  slopes,  dominated  by  ciophilic  elements, 
vrt.th  heavy  and  phytogenetically  more  primitive  seeds;  the  forest  found 
along  the  slopes  of  the  crystalline  mountain  ranges  on  the  Atlantic  Coast, 
along  the  southern  portion,  appears  to  reveal  a  rather  older  expansion; 

(b)  the  forests  cover  alluvial  terrain,  dominated  by  heliophile 
specn.es;  here  x^e  find  lighter  and  phylogenetically  more  developed  seeds; 
the  .forests  xs^hich  are  established  in  the  drainage  basins  and  along  the 
coastal  plain.?  appear  to  indicate  a  quite  a  bit  more  recent  expansion. 

2.  The  piruia-leaf  forest  expanded  writh  the  drainage  netxiork  of  the 
southern  plateau  during  a  rel.atively  recent  period  and  it,  likex^dse,  con¬ 
tinues  to  groxj  X'jlth  fxill  vitality: 

(a)  it  occupies  the  recently  rejuvenated  areas  of  the  prairie  sec¬ 
tions  (depressions,  water  springs  source  areas,  etc);  this  gives  us  a  very 
clear  outline  for  the  current  area  covered  by  this  type  of  forest; 

(b)  the  area  of  overlap  is  indicated  by  the  adult  elements  in  an 
environ-ment  of  broad-leaf  species. 

3.  The  savannas  or  prairies,  originally  restricted  to  the  acid  and 
poor  soils  (because  of  their  geological  origin),  are  rapidly  occup3ring  nev." 
areas  because  of  the  rather  disorderly  action  taken  by  man  here: 

(a)  devastation  of  forest  areas  on  deep  sandstones,  x-;here  the  semi- 
hxxmid  climate  promotes  laterization;  here  we  find  a  creeping  advance  by  the 
xJithered  savanna- type  of  vegetation; 

(b)  devastation  of  forest  areas  on  clayey  formations,  xrhei'e  erosion 
is  rapidly  exposing  the  semd.- decomposed  roclcs;  here  again  there  is  no  re¬ 
sistance  to  the  creeping  occupation  by  the  prairie; 

(c)  devastation  of  areas  for  the  sake  o.f  agriculture  and  subsea, uent 
of  pastxxreland,  in  any  kind  of  terrain,  where  we  have  periodic  fire;  these 
areas  xnll  be  forcefxjlly  occupied  as  a  result  of  the  "climax  of  fire." 

4.  As  far  as  the  histo,rical  past  of  the  areas  today  occupied  by 
certain  types  of  vegetation  are  concerned,  only  a  rather  thorough  analysis 
of  the  pollinic  strata  of  the  local  peat  bogs  can  definitely  answer  this 
question  for  us. 
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FIGURE  APPENDIX 


Figure  1.  Distribution  of  the  principal  types  of  vegetation  of  Brazil, 
broken  down  by  their  dominant  features. 

Broad-leaf  forests; 

1.  Guiana  group  (Lauraceae —  Sapotaceae). 

2.  Northern- Brazilian  group  (Lauraceae  —  Meliaceae). 

3.  Eastern- Brazilian  group: 

(a)  south  of  Bahia  (Lauraceae  —  Leguminosae) 

(b)  Orgaos  mountain  range  (Lauraceae  —  Vochysiaceae) 

(c)  Mar  mountain  range  (Lauracea.e  —  Magnoliaceae) 

4.  Amazon  Basin  (Leguminosae  —  Lecythidaceae) . 

5.  Eastern  Atlantic  Basin  (Leguminosae  —  Apocynaceae) . 

6.  Parana- Urijiguai  Basin  (Leguminosae  —  Lauraceae). 

Palm-leaf  forests; 


7.  I%ranhao-Piaui  Basin  (Palmae). 
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Legend  co  Fig,  1  (continued): 


Pj.nna-leaf  forests: 

8.  Southern  plateau  (Araucariaceae) , 

Savannas; 

9.  Scrub  woodland: 

(a)  northeastern  depression  (Euphorbiaceae  —  Anacardiaceae) 

(b)  Sao  Francisco  Basin  (Euphorbiaceae  —  Cactaceae) 

10 .  V/oodland  savanna : 

(a)  northern  plateau  (Dilleniaceae  —  Caryocaraceae) 

(b)  central-western  plateau  (Vochysiaceae  —  Leguminosae) 

(c)  eastern  plateau  (Caryocaraceae  —  Apocynaceae) 

Prairies ; 

11.  Depressions; 

(a)  southern  part  of  Ifeto  Grosso  (Gramineae 

(b)  southern  part  of  Rio  Grande  (Gramineae  —  Qyperaceae) 

Legend:  a  ~  elevation  symbols;  b  —  more  than. 
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igiire  3*  Partial  of  the  broad-.lea.f  forest  of  the  Basin  of  the  Parana 

n  the  vicinity  of  the  mouth  of  the  Igauou, 


.ruro  s,  Partial  view  of 
7  of  the  Iguacu  block* 


a  group  of  Aspidosperma  poD.yneuron  in  the  ‘vi  cin- 


Figure  5.  Partial  views  of  the  broad-leaf  forest  along  the  Atlantic  Coast, 
Photo  1,  Curitiba  mountain  range;  Photo  2,  branches  of  Ocotca^catharinensis 
with  epiphytes;  Photo  3»  maritime  plain  between  Guaratuba  (PR)  and  Porto  das 
Canoas* (SC);  Photo  5,  detail  of  the  carpet  of  bromeliaceas,  which  is  common 
to  the  entire  area;  finally,  Photo  6,  section  of  the  wooded  sand  bar  of 
Arararigua  (SG),  with  still  moving  dunes,  showing  Butia  capita ta  (the  Bras¬ 
ilian  butia  palm). 


A  2 


Figiire  6.  Partial  ^dews  of  groups  of  Araucaria  angustifolia  (Parana  pine 
tree);  Photo  1,  small  nucleus  in  the  Eintiqueira  mountain  range  (IG); 

Photo  2,  detail  of  same  picture;  Photo  3,  section  of  one  of  the  countless^ 
groups  in  Apiai  (SP),  associated  with  Arecastrum  ramanzoffianujr,  (queen  palm). 
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Figure  7.  Partial  \riews  of  the  pinna-leaf  forest;  photos  1  and  2,  the  pine 
tree  occupying  the  top  of  a  hill  and  a  detail  of  the  same  v±evi^  shoi^rlna: 
Dicksonia  selloutana  (Dicksonia  fern)^ 

**block  of  the  Urugui*^;  photos  3  and  4^ 
shoicing  ?odoearpi:is  sellovl  (pine  tree),  in  th 
(sc);  finally.  Photo  5,  section  of  a  pine  trc 
and  Lajes  (SC),  shovri.ng  Butia  criospatha  (the 


an  certae.n 
pine  trees 


stretches  along  th 
standing  along  ® 
cinity  of  I!err 


oxope , 

o  River 


^  forest  situate^ 
Brazilian  butia. 


.  betoreen  fejra 
palm) . 


Figure  8.  Partial  views  of  clusters  of  pine  trees  in  Guarapuava,  showi. 
the  topographical  situation. 
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Figure  9.  Partial  v±&^s  of  the  broad~leaf  forest  and  the  savanna  in  the 
vicinity  of  the  Grande  Pdver,  at  Passes  (l-G);  Photos  1  and  2,  Aspidosperma 
sp.,  one  of  the  dominant  features  in  the  local  forest;  Photo  3*  rest  of 
forest  still  occupying  the  top  of  a  hill*  surrounded  by  pastures  of  Ke?x.inis 
rainutiflora  (honey- colored  grass);  Photos  k  and  5,  detail  of  vxoodland  sa\'-- 
anna  dordnated  by  Qualea  parviflora  and  the  outlier  of  sandstone  where  it 
dorainates;  Photos  6  and  7,  section  of  the  woodland  savanna  whore  fire  oc¬ 
curs  periodically  and  detail  of  this  vdeture,  >dth  Dimorphandra  mollis 
(the  fuzzy  faveii-o). 
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Figure  10.  Partial  vievrs  of  the  ''genera, 
the  first  photo  shows  a  p.anora,tnic  v3.ew  w 
the  eastern  slopes,  depressions,  and  str 
latter;  here  vre  can  also  see  a  c]-urip  of 
karstic"  depression,  shovdng,  in  detail. 


.1  prairies'*  of  the  southern  platea.u 
Itii  the  pine  tree  forests  occup^/lng 
■etcl'ies  along  the  streams,  in  the 
pine  trees  sittiated  in  a  "pseudo- 
the  difference  in  the  elevation 


between  the  prairies  and  the  pine  tree  c.i.umps. 


On  the  V/aters  and  Soils  of  Brazilian  /oiiazonia  H.  Sioli  and 

(pp  195-202)  H.  I'CLin^e,  I-fydrobiology 

Institute  of  the  Fax  Planck 
Society,  Plon/ Holstein 
(Professor  Dr  Ikrald  Sioli, 
General  Iknager) 

(■rranslation  by  Jose  Carlos  Pedro  Grande.) 


So  far,  edaphological  research  on  Brazil  and  particularly  on  the 
Amazon  region  has  been  conducted  on  a  rather  smll  scale.  This  Icind  of  re- 
sea.rch  frequently  is  not  at  all  as  detailed  as  it  should  be  (the  guide  book 
for  the  trip  throu,gh  Amazonia  for  the  18th  International  Geograohy  Congress 
in  Pdo  de  Janeiro  [by  Castro  Soares,  1956,  p  56]  indicates  the  occurrence  of 
Igterites  and  "black  earth"  only  in  a  very  hasty  fashion  [see  page  207]); 
opher  works  are  available  only  on  a  very  restricted  basis  (Karbut  and  Pkni- 
fpld,  1926,  Paiva  Heto  and  others,  1951,  Vieira  and  S.P.  Filho  O.J.).  The 
mpst  recent  ma.p  of  the  soils  of  South  .America  (Bramao  and  Demos,  I96O)  en¬ 
ables  us  to  recognize,  in  Amazonia,  latosolic  soils,  glejr  soils  and  laterites 
with  water  in  the  subsoil;  like  a  "vrorld  soil  map"  (based  essentially  on 
17,  Holstein,  Maull,  1958)  which  essentially  indicates  laterite  —  this  map 
does  not  indicate  the  podsolic  soils  which,  on  the  basis  of  our  knowledge, 
are  very  characteristic  for  some  places  here.  Other  authors  likexNUse 
(Gourou,  1950,  Teixeira  Guerra,  1955)  ej:clusively  mention  the  Amn.zonian 
laterites.  A  Icnowledge  of  the  soils  of  Am3,zonia  however  involves  all  of 
the  natural  sciences;  we  must  ex3:)and  our  knowledge  here  partly  also  in  the 
interest  of  agriculture  and  forestry;  we  are  dealing  i-rlth  a  vast  gigantic 
area  along  the  Amazon  here  and  we  must  not  allow  any  mistakes  to  be  made 
here  due  to  improper  identification  and  we  must  not  allow  any  losses  to  oc¬ 
cur,  losses  which  could  not  be  made  up  for  and  which  would  cause  the  devas¬ 
tation  of  this  last  reserve  which  so  far  has  not  been  touched  by  man  (H. 
Bluntschli,  1921,  was  the  first  to  recognize  the  nature  of  Amazonia  as  a 
"harmonious  organism" ) . 


For  purposes  of  comparison,  we  might  look  at  a  series  of  studies 
on  the  soils  which  to  some  extent  are  more  detailed  and  more  modern  and 
deal  specifically  with  tropical  Central  and  South  America  (Durr  and  ICLinge, 
i960,  Frei,  1958,  IQLinge,  I960-  a-f,  Schaufelberger,  195^+,  Vageles,  1939/1960, 
see  Ganssen,  1957);  in  this  connection  the  follox-ring  works  are  particularly 
important:  the  vrork  covering  Surinam,  near  Amazonia  (Bakker,  1951,  195^, 

1957,  a,  b,  Bakker  and  Muller,  1957,  Schulz,  I96O);  these  studies  extensively 
confirm  the  results  obtained  in  Amazonia,  b'e  also  have  a  study  on  Borneo 
(Richards,  1936)  which  for  the  first  time  described  the  associations  of  cer¬ 
tain  soil  types  and  water  which  are  also  found  in  Amazonia  and  which  might 
perhaps  be  found  in  all  of  the  tropics. 


Our  concern  with  the  soils  of  the  Amazon  was  brought  about  by  numer¬ 
ous  indications  coming  from  limnology  and  from  the  chemical  behavior  of  the 
water  of  the  Amazon  region;  this  enabled  us  to  draw  certain  conclusions  as 
to  the  nature  of  the  soils  in  the  regions  involved  here  (Sioli,  195^,  a,  6, 
1956,  a,  1957,  a,  b)(H.  Sioli  recently,  in  1959-1960,  again  visited  this 
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re-rioii  af-her  many  years;  he  had  snent  quite  some  time  in  Amazonia  together 
v;ith  ’a'.  Sf.ttier;  in  addition  to  bringing  along  samples  of  the  water  and  bio¬ 
logical  riiaterj.al  collected  there  he  also  brought  soil  samples  and  rock  sam¬ 
ples  from  60  p]rof:Lles  of  soils  with  subterranean  water  and  surface  soils 
[for  the  location  of  these  profiles,  see  Figure  1];  these  samples  are  cur¬ 
rently  being  studied  by  our  institute  and  we  T^ill  prepare  a  report  on  this 
although  we  will  not  follow  any  strict  sequential  ord*er  here). 


The  major  portion  of  Amazonia  is  occupied  by  a  tropical  rain  forest 
with  tall  trees,  the  so-called  tropical  rain  forest  of  A.  von  Humboldt; 
here,  clustering  in  certain  regions,  we  can  find  clear  forests  (more  or  less 
thinly  overgrown  with  trees)  and  savannas  with  a  few  isolated  clusters  of 
trees;  these  have  attracted  the  interest  of  natural  scientists  for  quite 
some  time  (Huber,  1910,  Paffen  1955).  ’Je  neither  can  nor  vrant  to  go  into 
a  discussion  here  on  the  "problem  of  the  savannas"  of  Brazil  (Lauer,  1952); 
we  xTOuld  like  to  confine  ourselves  exclusively  here  to  some  limnological 
notes  and  to  some  obserx’-ations  on  the  valleys. 


As  far  as  the  savannas  x-dith  the  Aw  climate  are  concerned  (according 
to  Koppen),  in  tropical  America,  that  is,  we  find  predominating  the  so- 
called  black  clay  soils  ("black  clay,"  "black  earth")  which  are  also  called 
"regur,  thyrs,  black  cotton  soil  or  grumosol  (Frei,  I958,  Klinge,  i960  d, 
Schaufelberger,  1952,  1955,  195^);  in  the  savannas  of  Amazonia  we  almost 
always  find  dark  brown  sandy  clay  sometimes  quite  standardized.  Regur  soils 
can  also  be  found  in  some  of  the  drier  portions  of  the  region  (Ruellan,  1957). 
One  botanical  property  that  is  commonly  found  in  many  savannas  of  Amazonia 
and  in  the  neotropics  is,  above  all,  in  spite  of  the  greatly  differing 
edaphic  conditions  (the  thyrsus,  partly  standardized  soils),  the  occurrence 
of  the  Curatella  americana  tree  among  them  (Lauer,  1954,  Lotscher,  1953, 
Takeuchi,  I960). 


In  a  type  of  forest  caxled  the  "scrub  woodland,"  which  corresponds 
to  the  wallaba  forest  in  Guiana  (Richards,  S.,  1957,  p  237),  vre  find,  in 
Amazonia,  typically  developed  podsolic  soils,  up  to  a  thickness  of  a  few 
meters;  like  the  dark  brown  podsolic  clay  soils,  fully  justify  the  conclii- 
sions  arrived  at  by  H.  Sioli  in  hn.s  water  research  project.  The  thickness 
of  the  pale  horizon  of  the  typical  podsolic  soils,  which  usually  ferro- 
humous  podsal,  may  amount  to  several  decimeters  (according  to  a  verbal  com¬ 
munication  from  Father  Placidus  Toelle  ,  O.F.M.,  Mssion  of  Sao  Francisco, 
the  discolored  sands  here  are  called  "cauigerita"  and  the  local  rocks  are 
called  "caui"  —  meaning  hard  earth),  the  other  A  sub-horizons  are  much 
thinner;  we  also  find  A^^  horizons  which  are  very  weakly  humous  and  which 

therefore  have  rather  ashen  and  clear-ashen  color.  Occasionally  we  can 
also  find  rather  pale  sands  under  a  cover  of  acid  humous,  when  the  excava¬ 
tions  or  drillings  could  not  be  kept  up  to  a  sufficient  depth.  In  one  case 
we  found  a  rather  thin  layer  of  peat. 

In  the  "wallaba"  forest  with  "eperua"  [the  soft  wallaba  tree]  we  can 
also  observe  podsolic  soils  and  P.V/.  Richards  also  found  podsols  in  a  forest 
in  Borneo  similar  to  this  one.  The  podsols  in  the  following  other  neo¬ 
tropical  countries  have  been  described:  Colombia  (Jenny,  1948);  Surinam 
(Bakker,  1954);  Peru,  Amazon  region  (Ellenberg,  1959),  and  E.C.J.  Mohr  and 
F.A.  van  Baren,  1959,  page  398;  these  authors  described  the  podsolic  soils 
of  the  other  lowlands  plains  of  the  tropics. 
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According  to  the  literature  on  the  subject  and  on  the  basis  of  our 
own  observations,  we  might  expect  and  to  some  extent  we  have  already  recog¬ 
nized  a  defirdte  relationship  between  the  soil  types,  the  types  of  water, 
and  the  plant  associations  xjhich,  in  future  field  work,  should  be  analyzed 
in  great  detail.  V/e  must  devote  special  attention  to  the  economy  of  the 
viater  in  ea.eh  form  of  habitat  because  this  is  a  decisive  criterion  here. 

On  the  basis  of  the  phyto sociological  classification  of  Amazonia  (Table  1) 
and  the  description  of  the  various  plant  associations  which  are  not  yet 
satisfactory  and  especially  because  the  customary  terms  are  not  applied  in 
this  country  to  frequent  associations  that  are  often  quite  differentiated, 
vre  cannot  go  into  this  group  of  questions  unless  we  make  further  field 
studies  in  cooperation  xd-th  phytosociologists  and/or  geo-botanists. 

One  rather  disturbing  factor  in  research  of  this  nature  is  of  course 
the  action  of  man  in  these  areas;  we  cannot  possibly  get  a  sufficient  idea 
of  the  extent  of  human  action  in  the  pro- European  indigenous  population 
settlement  areas.  The  "black  earth"  which  is  also  called  "the  earth  of  the 
Indian"  and  on  which  ^.<re  find  growing  tall  forests,  is  a  soil  formation  which 
owes  its  present-day  structure  —  in  the  form  of  a  dystrophic  humous  on  a 
horizon  of  brox^m  clay  and  red  clay  ("purple  earth")  —  undoubtedly  to  an 
ancient  indigenous  (cultural)  civilization;  because  of  the  enrichment  >ri.th 
organic  matter  from  the  podsolic  horizons,  these  soils  might  possibly  have 
originated  during  the  utilization  of  the  soil  as  such;  this  would  be  the 
horizon  of  humous  types  comparable  to  the  Esch  soils  in  the  northwestern 
part  of  Europe  (according  to  a  very  kind  communication  from  Father  Protasius 
Frikel,  O.F.M. ,  or  Father  Placidas  Foelle,  O.F.M,,  these  organic  materials 
were  probably  added  in  the  form  of  sweepings,  remnants  of  food,  and  the 
left-overs  of  human  habitations;  "the  black  earth  is  a  favorite  place  for 
archeological  finds";  Hilbert,  1955*  Sioli,  1956).  The  occurrence  of  sav¬ 
annas  on  weakly  podsolized  soils  is  quite  possible  here  and  this  indicates 
an  anthropogerdcally  influenced  development  in  these  areas;  in  other  words, 
we  started  out  here  xjith  a  tall  forest;  gradually  we  find  savannas  develop¬ 
ing  on  the  non-podsolized  brovm  clay;  this,  it  seems,  also  happened  in  the 
case  of  the  plains  along  the  low-lands  of  the  Orinoco  (Richards,  195?*  PP  323* 
327,  Vageler,  1939/1960);  these  can  therefore  be  considered  natural  savannas. 
On  the  scrub  vroodland  areas  along  the  Negro  River  and  in  the  prairies  which 
are  at  least  temporarily  covered  vdth  gen-uine  podsolic  soils  —  which  were 
probably  never  a  region  of  huma.n  habitation  —  it  is  the  flooding  of  the 
area  and  not  the  vegetation  cover  whicli  would  appear  to  be  responsible  for 
podsolization. 

In  tropical  Central  America,  x^here  x-re  have  a  changing  humidity  to 
this  very  day,  even  in  a  cold-h-umid  situation  in  the  mountains,  we  do  not 
knox'j-  of  any  podsolization  that  did  not  upset  the  clay  layers;  this  is  called 
leaching  and  this  appears  to  be  tied  in  vrith  certain  h'umid  and  high- elevation 
areas,  xxrhere  the  forest  is  so  high  up  that  it  is  partly  covered  with  mist 
and  fog,  especially  when  we  have  a  northern  exposxure,  as  in  the  case  of  El 
Salvador  (idinge,  I96O  b). 
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,BLE  1 

IN  AMZONIA  (ACCORDING  TO  DUCKE 
E  BASIS  OF  OUR  OWN  KNOWXSDGE) 


Climate  and 


Observations 


Sub-hydric  Afi/Awi  —  abandoned 
soils  by  the  low  tide  twice 

a  day;  belongs  to  west- 
ern^mngrove” 

Flood  plain  Afi/A.mi  —  Wet  almost 
soi Is ( ? )  the  year  round 

(fiood  plain) 

Prairie  Ami  ~  only  along  the 

soils  lower  Amazonas,  in  low- 

level  flood  territory; 
periodically  flooded 


--  Ami  —  Almost  never 

reached  by  floods 

Pod  sol  Afi  —  low  humid  for¬ 

est  (wet);  ericaceas 
and  vaciniaceas  are 
frequent 


Povdsol  Ami  —  similar  to 

prairies  which  are  typ- 
ologically  like  scrub 
vroodland;  Ilex,  ericac¬ 
eas,  vaciniaceas, 
ciperaceas  cladonia 
are  frequent  here 


Bro\m  clay;  Afi,  Amd 
brown  later- 
itic  clay 


i 


Podsolized  Afi,  Ami  —  land  of 
brovm  clay  the  pre- Colombian  nat- 
(’’black  earth,”  ives  along  the  edges 
Esch  soils,  of  the  firm  ground 
”black  earth”)  (Hi],.bert,  1955) 
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Table  1  (contd) 


Secondary  forest 


3  e  CO  nd-  groxft  h 

scrub  forest 


Mscellan~* 
ecus  forms  of 
brown  clay 


Grassland  (humid 
Savanna  accondin^ 
to  Troll  (1956) 


General  prairie 


A.fi,  Awi  —  when  suf~ 
ficiently  clear,  very 
often  looks  like  Amazon 
ram  forest  to  the 
point  where  certain 
phytosociological  dif¬ 
ferences  in  the  des¬ 
truction  of  the  forest 
due  to  fire  or  forest 
ci.earing  might  be  con¬ 
fused 

Awi 


(*)  Not  to  be  confused  with  the  scrub 
?astei-n  Brazil;  known  to  exist  only  in 
the  Negro  Paver  and  along  the  Solimoes 
de  O^iyenca  (verbal  communication  from 
mg  moisture  due  to  influence  of  flood 


Brovm  clay 
and  pod sol- 
ized  brown 
clay 

woodland  of  the  arid  zone  of  north- 
the  region  along  the  upper  course  of 
_Mver,  in  the  vicinity  of  Sao  Paulo 
m  Ricardo  de  Lemos  Frois);  decreas- 
water  on  subsoil  or  dammed- up  water. 

ine  de\'elopment  of  podsolic  soils  on  -r-Vo 
perfectly  understandable  in  the  alw-v'-  moi  o''"*  appropriate  origin  is 
dry  savannas,  whereas,  in  the  savann^  n?  f woodland  but  not  in  the 
be  explained  as  a  conseouence  of  the'period'T’lT'"!  ®  Podsolization  can 
brown  silico-clavey  mud  Vclabof  T  the 

[azoic  rocks]  with  manlts'-  iL  nor..iem  Brazil  (especially  archaicum 

peneplain  thit  coveS  Si's  b^^e'^loun"- ’ 

soils  in  nutritive  matter  is  somewhat  "Sde^uSforh'‘n’^^®/°''®f^ 
nio:n  of  the  vlrp'in  forest*  th'ic:  luxuriant  vegeta- 

tiary  sediments^?  the  ^^e^er- 

gro-ord.  The  abandonment  of  the  fiSdrScleS.- 

used  for  only  2-3  years,  clemlv  shovJ  ^^ter  they  have  been 

from  the  farming  viewooint  and  it  can  be 

only  after  several  years  of  Ssf  WnS  possible  further  use 

(Camargo,  I958,  Ellenberg,  1959,’sioii 

matter  accumulated  in  the  tropical  cl-iLv  r  nutritive 

imediataly  between  the  humus  cove>'  indThe^r s  [sic]  circulate  especially 
tte  forest  clesrir^  e„d  on  the  sebiquenf fa^rof plilluori"  "" 

scher,  1946,  1949/1950).  savannas  of  Amazonia"  (see  Ramt- 


(Bak]< 


(Our 


knowledge  of  the  paleopedology  of  Brazil 
>tel  and  mier,  1953.  Ca„rso  I960.  S.5anoto:  l^jeT 


:potty ; 
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Tho  podsolic  soils  of  Amazonia  (and  we  have  samples  of  these  with  us) 
like  the  well- formed  Bz  and  Bs  horizons  in  some  cases  are  superposed  on 
strata  of  brown  clay  which  are  partially  also  included  in  the  B  horizon. 

The  rocltj''  subsoil  here  frequently  consists  of  ancient  granites  (see  the  1938 
geological  map)  on  which  the  previously  mentioned  pleneplain  was  formed;  for 
this  reason  —  and  because  of  the  occurrence  of  the  typical  podsol  here  — 
this  should  also  be  considered  a  factor  responsible  for  the  old  age  of  these 
ioca].ities  (here  we  must  also  mention  the  sandstones,  possibly  Cretaceous, 
along  the  southern  edge  of  the  Amazon  rain  forest,  along  the  Cururu  River 
and  in  the  Cachimbo  mountain  range,  as  well  as  the  older  Devonian  sandstones 
of  the  Arinamba  (?)  prairie  to  the  north  of  the  lower  Amazonas).  In  the 
Arfia.zon  rain  forest,  away  from  the  savannas,  we  mostly  find  "browu  caly." 
without  any  special  research  on  the  soil  here,  we  could  not  say  vrhether 
the  brown  clay  layers,  below  the  podsol,  involve  remnants  of  a  cover  of 
brown  clay  which  was  exposed  to  secondary  podsolization  or  a  layer  of  brown 
clay  on  which  sand  was  superposed;  Vieira  and  J.P.  Ifilho  O.J.  thought  that 
the'  latter  was  the  case  in  a  study  on  the  scr\ib  woodland  of  the  upper  course 
of  the  Negro  River.  I.P.  Bakker  (195^0  also  found  podsolic  soils  on  ma.rine 
sands  along  the  coast  of  Surinam  and  P.  Vageler  found  the  same  along  the 
southern  coast  of  Brazil;  H.  Sioli  also  made  similar  observations  in  the 
region  of  the  mo\ith  of  the  Amazonas  River. 

Oddly  enough,  the  podsolic  soils  of  Amazonia,  in  spite  of  their 
high  degree  of  humidity,  are  almost  always  seeming  to  lack  a  cover  of  coarse 
humus  and,  in  the  majority  of  cases,  we  do  not  even  have  a  A^  horizon,  which 

consists  in  rather  poorly  colloidal  humus  between  the  whitened  quartzes; 
this  is  why  the  podsolic  soils  frequently  stand  out  in  the  form  of  clear 
[bright]  areas.  But  even  in  vievr  of  the  high  rate  of  mineralization  of  the 
surface,  under  hi.gh  temperatures  and  with  the  rather  good  moisture  in  the 
Amazon  localities,  we  could  not  exclude  the  possibility  of  erosion  of  the 
upper  sub- horizons  of  the  humous  layers;  considering  the  rather  small  per¬ 
centage  of  vegetation  cover  in  these  localities,  this  becomes  increasingly 
understandable  (Bakker,  195^);  along  the  scrub  woodland  areas  following  the 
upper  course  of  the  Negro  River,  the  layer  of  humous  is  usually  found  in  a 
complete  pattern.  But  even  a  hidden  erosion,  writh  slightly  podsolized  brown 
clay,  in  the  forest,  could  —  over  long  periods  of  time  —  cause  an  accumu¬ 
lation  of  discolored  sand  in  the  terrain  depressions  on  top  of  which  pod¬ 
solic  soils  might  form  (Vieira  and  J.P.  Filho  O.J.). 

In  Amazonia,  the  principal  drainage  river  in  one  of  the  most  typical 
regions  of  podsolic  soil  distribution,  is  the  Negro  River;  it  is  called 
that  because  of  its  dark  and  humous  waters  which  come  from  podsolic  soil 
areas;  these  waters  have  been  called  "brown  [dark]  vraters"  (Schwarzwasser 
[Black  waters]).  Other  rivers  in  Amazonia,  which  come  down  from  the  Andes, 
where  browTi  clay  is  formed  in  the  major  portion  of  the  area,  bring  muddy 
w’aters  along  with  them;  rivers  coming  from  regions  vrith  a  more  or  less  uni¬ 
form  and  gentle  relief  (a  relief  that  is  not  at  all  broken  up)  and  where  we 
have  broTO  clay  contain  clear  vrater.  The  muddy  color  of  many  water  bodies 
in  Amazonia  should  therefore  not  astonish  us  in  view  of  the  vast  distribu¬ 
tion  of  brown  clay;  even  when  they  are  buried  wi.th  surface  drainage,  in 
these  regions,  they  take  on  the  (greenish-ashen)  color  of  pea  soup,  after 
a  short  downpour  (Klinge,  I96O  c,  Kubiena,  1957/1958).  K.  Sioli  was  the 
first  to  understand  these  three  types  of  water  in  their  regions  of  origin 
and  to  grasp  the  env3.ronmental  conditions  prevailing  here  (Tables  2  and  3)- 
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Sms.ll  rivers  with  muddy  vrater  are  undoubtedly  very  rare,  for  example,  the 
Tinga  Ri.ver,  during  the  rainy  season,  and  little  brooks  with  muddy  water, 
were  not  observed  at  all  here;  this  is  so  beca.use  their  existence  requires 
a  more  heavily  cut  relief  than  the  relief  vre  generally  find  in  Amazonia. 

TAELS  2 


Types  of 
Rx  V  e^r  s 

Color  of 

_ _ _ 

Region  of 

Cririn  Soils 

Yn.^etaticn 

Ficamol  es 

V'/hite 
wa  ter 

Types  of 
Rivers 

Yellow  color 
of  mud  or 
clay 

Color  of 
ijater 

Andes,  Brown  clay 

Parima 

mountain 

range, 

etc. 

Region  of 

Origin  Soils 

Elgh  A.ndes 
forest 

Vegetation 

Amazonas,  Ma¬ 
deira  River 

Examples 

Clear 

Yello^ti 

Kassif  of  Brov7n  clay  Amazonian 

Tapajos,  most 

v:ater 

greerdshj. 

Central  Bra¬ 

tall  forest 

of  the  brooks 

olive- 

zil  and  the 

(sTfia.ll  water 

colored. 

Gun. anas,  Ter¬ 

bodies)  on 

clear,  trans™ 

tiary  firm 

Tertiary  firm 

parent 

ground  of 

ground 

Amazorda 

Black 

Dark  olive y 

Plains  in  Podsol 
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Legcnr:  to  Tabl.e  3;  1  «  typo  of  water;  2  consuiaption  of;  3  «  locality;  4  • 

source  of  infonriation;  5  «  black  water;  6  -  brook  at  the  mouth  of  Caiari-Uaupes 
into  Negro  River;  7  -  Brook  (17),  Bragantina  zone;  8  -  Rio  Negro,  near  Icana; 

9  «■  Lake  along  Icana  River;  10  -  subsoil  water  in  scrub  woodland  of  Ticundari; 
ii  unpublished:  12  -  average  values;  13  -  clear  water;  14  -  brook  at  mouth 
of  Caiari-Uaupes  along  Negro  River;  15  -  brook  (5),  Bragantina  zone;  16  •  Tapa- 
jos  River  near  Belterra;  17  -  average  values;  IS  -  white  water;  19  -  lower 
course;  20  «  at* 
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Legend:  rainy  season;  2-*-  dry  season;  ^-suspended  particles;  4 — loss  to 

red[clay]  in  'p\  5*-  suspended.  orgam.c  substance;  6  —  source;  ?  —  station; 

8 —  surface;  9  bottom;  10 — depth;  11—  channel  (between  lake  and  river), 
400  m  from  banl^s;  12  —  sane  channel,  4  km  from  river  bank;  13  tons  per 
year  of  suspended  and  dissolved  material;  ('0  Average  values  derived  from 
various  averaging  operations;  (1)  No  indication  as  to  season  of  year; 

(2)  Does  not  indicate  loss  to  red  [clay]  plus  weight  after  e.xam.ination,  in 
g/l;  (3)  Report  by  I^ms  (1945),  quoted  by  Pdehards  (1957i»  BO?),  al« 

though  1-2  i7dllion  kg  per  year  would,  hj  comparison,  appear  to  be  too  high 
a  fig-ore. 

Note:  Along  the  Tapajos  and  Xingu  we  are  dealing  \rxth  clear  water  vihereas 
on  the  Amazona.s  we  have  white  water  that  has  been  contaminated  by  dark  and 
clear  water* 
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TABLE  4  B 


CMNGES  IN  Tti: 
RIVERS 


:  CHEf-TCCAL  BERWIOR  OF  THE  AMZONIAN 
DURING  RAII\!Y  AND  DRY  SEASONS 
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Legen.d:  1—  rivers;  2  —  locality;  3  —  depth;  4  —  season  of  year;  5 _ 

month;  6  — ■  June;  7  —  Kerch;  8  —  Augiist;  9  —  November;  10  —  February; 
il  „™  Fay;  12  —  surface;  13  —  dry  season;  14  —  rainy  season;  15  —  rainy 
season;  16  —  dissolved;  1?  —  free;  18  —  bicarbonate;  19  —  over-all 
hardness;  20  —  free  in  the  form  of;  21  —  consumption  of;  22  —  polyvalent 
hirr.ic  acid  [soils];  (*)  analyses  accordinf;  to  R,  Braun. 

The  nature  of  the  material  found  in  suspension  in  the  rivers  varies 
in  terms  of  quantity  and  quality  durinr-  the  seasons  and  the  variation  is  by 
no  means  insignificant  (Tables  4a  and  4B) . 

According  to  indications  received  so  far,  it  seems  that,  in  Amazonia, 
in  addition  to  the  podsolic  soils,  we  have  a  preponderant  occurrence  of  brown 
clays  w'nich,  however,  can  also  be  reddish  in  color  although  they  do  not  ex¬ 
tend  to  the  typically  red  colors  which  we  find  in  central  and  southern  Bra¬ 
zil  in  the  form  of  the  "purple  earth"  (Ganssen,  1957;  Vageler,  1939/1940). 
Very  often,  however,  in  one  way  or  another,  we  can  find  concretion  horizons 
in  the  brown  clay  vjith  a  percentage  of  iron,  sometimes  also  indicated  as 
laterite  (the  customary  term  in  Brazil  is  "canga").  VJe  are  not  quite  sxire 
whether  we  are  dealing  here  with  "legitimate  laterites"  or  "subsoil  water 
laterites,"  The  rather  high  content  of  silicic  acid  in  the  waters  of  these 
regions  at  least  demonstrates  a  mobility  that  is  higher  than  that  of  the 
silicic  acid  in  the  soils  and  this  thus  enables  us  to  assume  some  degree  of 
laterization  (Kubiena,  195^).  However,  the  dark  waters  likew’ise  reveal  more 
insignificant  contents  of  silicic  acid. 
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Ii;  addition  to  the  autochtonous  soils  mentioned  so  far,  Amazonia  also 
rsv&als  a  rathe^r  vast  area  of  soil  seciiments  [sedimentation  soils],  prefer¬ 
ably  in  the  >;hite  vrater  territory  (Sioli,  1957  a).  Considering  the  differ¬ 
ence  in  the  load  of  material  in  suspension,  carried  by  the  three  types  of 
rivers  (Table  4),  it  is  no  wonder  that  we  find  sediments  especially  in  the 
mud- carrying  white  water  territory;  because  of  the  water  level  in  the  sub¬ 
soil,  which  is  high  almost  throughout  the  year,  and  because  of  the  period¬ 
ically  regular  floods,  these  sediments  are  shaped  up  here  in  the  form  of 
flood  plain  soils  (gley).  On  this  kind  of  sedimentary  terrain  we  now  find 
the  "flood  plain"  building  up  as  such  (Table  1,  Vageler,  1949);  its  forests 
here  should  not  be  confused,  with  the  flood  forests  of  the  swamp  forests 
vrhich  are  found  in  clear  and  dark  water  regions.  Along  the  Atlantic  Coast, 
where  the  water  of  the  Amazonas  is  influenced  by  marine  currents  quite  a 
bit  to  the  north,  we  find  mangrove  depressions  in  quite  a  few  places. 

Summary 

The  limnological  studies  have  given  us  the  first  specific  indications 
on  the  soils  of  Araazon3.a;  the  chemical  investigation  of  the  water  bodies  here 
enable  us  to  draw  certain  conclusions  as  to  the  decomposition  processes  da- 
riving  from  the  bad  weather  that  hit  these  soils  in  the  regions  of  origin. 

Reports  from  coTintries  bordering  on  Amazonia  and  from  the  tropics  in  general 
confirm  the  results  of  the  limnological  studies. 

In  addition  to  the  podsolic  soils  wo  also  find  predominating  in  Ama¬ 
zonia  the  br’owmish- yellowish  autochtonous  soils,  frequently  with  a  reddish 
color  (brovm  clay);  these  soils  are  also  found  along  with  sediments  and  this 
is  quite  in  contrast  to  the  old  concept  laterites  was  the  principal  soil 
form  of  the  country  here  (that  is  to  say,  in  Amazonia). 

It  seems  that  the  advanced  age  of  the  mother  rock  is  quite  decisive 
in  podsolizatlon  here,  along  'icith  its  petrographdc  q^:lality,  the  rather  ad¬ 
vanced  age  of  the  leveled  or  smooth  sections  which  were  formed  by  them;  the 
historical  development  of  the  portion  of  the  count i’yside  here  can  probably 
be  derived  from  this. 

In  connection  with  the  formation  of  the  podsolic  soils  we  run  into 
phytogeographic  and  geographic  problems,  dealing  Xvith  the  occurrence  and  i 

distribution  of  savannas  and  clear  forests  (scrub  woodland)  in  the  territory 
of  the  Amazon  rain  forest. 

In  the  settlement  area  of  the  pre-Colombian  native  tribes,  which  have 
long  since  disappeared,  we  find  podsolic  or  brown  podsolic  clay  soils  which 
have  been  anthropogenically  transformed,  similar  to  the  Esch  soils  in  the 
northwestern  part  of  Europe. 

It  seems  that  the  podsolic  soils  of  Amazonia  are  poor  in  humus. 

As  far  as  the  relationships  between  the  waters  (w^ater  bodies)  and  the  | 

soils  of  Amazoni.a  are  concerned,  there  are  a  nimiber  of  indications  here  on  ‘ 

the  chemical  behavior  and  the  load  of  suspended  matter  in  the  various  types 

i 
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of  water;  thds  situation  can  be  understood  here  against  the  background  of 
the  different  soil  conditions  prevailing  in  each  region  of  origin.  Itoow- 
led^e  of  the  very  close  interconnection  between  water,  soil,  and  plant  an 
aS'rJi  life  enabled  our  institute  to  work  out  a  -ecology  of  labor-  which 
he-'oed  us  orient  our  activities  and  which  deals  with  the  study  of  the  waters 
and'  their  emdroranents,  along  with  the  correlations  existing  between  them. 


FIGURE  APPENDIX 


Sketch  of  Amazon  region  (with  indication  of  our  own  edaphological  research 
areas).  For  the  regions  marked  v?ith  a  circle,  we  have  samples  for  the  fol¬ 
lowing  soil  types;  I  -  brown  clay,  podsol;  II  -  brown  clay;  III  -  podsol, 
brown  clay;  IV,  V,  VI  -  podsol. 
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(Source;  Publication  of  the  Academic  Directorate  of  the  School  of  Philo¬ 
sophy  of  Pernambuco,  University  of  Recife.) 

Introduction 

bliile  attending  the  meeting  of  the  AGE  (Association  of  Brazilian 
Geographers),  lAich  was  held  in  Colatina  between  2  and  11  July  195?,  I  had 
an  opportunity  to  take  a  trip  to  the  pioneer  region  of  Espirito  Santo  and 
to  the  area  of  Fiuntena  —  the  area  which  is  disputed  between  that  state  and 
state  of  hn.nas  Gerais;  I  took  this  trip  under  the  direction  of  Professor 
Ary  Franca  from  the  University  of  Sao  Paulo.  V/e  organized  a  team  along  with 
geographer  Celeste  Mayo,  from  the  National  Geographic  Council,  and  Professor 
Getulio  Vargas  Barbosa,  from  the  University  of  h!inas  Gerais;  these  men  and 
yours  truly  constituted  the  group  charged  with  making  geomorphological  ob¬ 
servations;  we  were  greatly  helped  here  by  t?ie  French  professor  Tabuteau, 
likewise  from  the  University  of  Minas  Gerais. 

Our  itinerary  covered  almost  100  km  and  we  had  an  opportunity  to  ob¬ 
serve  a  rather  welled eveloped  and  characteristic  relief,  featuring  a  rather 
accentuated  fault  scarp  in  the  area  of  the  upper  Sao  Francisco;  here  we  also 
frequently  found  what  might  possibly  be  ‘‘inselberge/*  in  the  area  of  Aguia 
Branca,  where  we  appear  to  have  remnants  of  pediments;  here  we  also  detected 
a  much  greater  acceleration  of  the  erosion  processes  due  to  the  improper  use 
of  the  soil  by  man.  I  therefore  decided  to  prepare  this  report  on  the  ground 
we  covered  in  an  attempt  to  study  the  relief  of  this  region  which  is  so  im¬ 
portant  to  anyone  who  tries  to  interpret  the  influence  of  climatic  varia¬ 
tions  on  the  Brazilian  relief. 

From  the  physical  viewpoint,  observed  tw  areas  wl.th  their  own 
very  special  characteristics  in  the  region  we  covered;  these  x-ze  tried  to 
diff erentiate  in  oxir  study  here  and  'we  xv^ant  to  analyze  them  separately,  giv¬ 
ing  each  one  of  them  the  name  of  the  principal  urban  settlement  we  found 
there.  The  areas  m.ll  thus  be  called  by  the  following  names; 

(a)  the  area  of  Mantena,  including  the  region  situated  to  the  north 
of  the  Pega-Bem  mountain  range,  drained  by  the  Sao  Francisco  River,  a  tri¬ 
butary  of  the  Sao  Mateus; 

(b)  area  of  Agul.a  Branca,  including  the  drainage  basin  of  the  Sao 
Jose,  a  tributary  of  the  lagoon  of  Juparana. 

Our  observations  were  made  along  the  highx-Jay  and  v/e  left  the  highx^v<y 
only  at  the  points  of  roa  jor  interest;  from  there  xve  climbed  to  the  highest 
points  xchich  served  as  observation  posts;  but  in  no  case  did  v/e  move  rriore 
than  1-2  km  av/ay  from  the  highway. 

The  Area  of  Mantena 

The  area  of  Mantena,  situated  at  18^  50’  South  latitude  and  41^  VJest 
longitude,  approximately,  is  characterized  by  the  fact  that  it  is  sxxrronnded 
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by  the  spurs  of  the  Aimores  mountain  ranfte  vrhi.ch  are  called  various  names 
in  the  region.  The  eastern-most  spur,  for  example,  reveals  elevations  of 
more  than  400  m,  and  is  called  Pega-Bem  mountain  range. 

me  entire  region  of  liantena  is  drained  by  the  Sao  Francisco  River 
and  its  tributaries,  the  Itaunas,  Sao  Domingos,  Vargem  Alegre  and  Turvo, 
heading  toward  the  Sao  Kateus  River. 


along  the  upper  Sao  Francisco  w’e  have  a  Quite  visible  rise  fault 
-which  had  already  been  identified  by  Efeler  ('.v.A.,  1951);  here  the  elevations 
drop  abruptly  from  590  dovm  to  200  m.  This  river  here  forms  a  waterfall 
wnich  is  used  for  the  generation  of  electric  power  for  a  nearby  ranch.  The 
direction  of  the  edge  of  the  fault  is  roughly  RE-SW.  The  existence  of  the 
fault  has  led  to  a  rather  intensive  resumption  of  erosion  by  the  tributaries 
on  the  right  bank  of  the  Sao  Francisco  River  v;hich  have  young  valleys  in  the 
shape  of  a  "V”  with  quite  steep  slopes  inclining  approxj.mateiy  30°.  In  the 
scarp  we  also  find  many  hanging  valleys. 


ihese  litole  streams  flow  between  steep,  almost  overhanging  slopes, 
and  about  2  or  3  of  them  combine  at  certain  points  to  form  suspended  and  al¬ 
veolar  planes  (Figure  1)  which  are  generally  used  for  settlements  and  for 
coffee  plantation  land.  These  are  really  the  best  spots  here,  once  the  bot¬ 
toms  of  the  very  narrow  valleys  no  longer  permit  the  construction  of  homes 
in  i/he  same  fashion  as  along  the  slopes,  where  we  do  not  have  any  river  ter¬ 
races  ar^ynore. 


We  agree  with  Professor  Tabuteau  (1957)  who  says  that  these  hanging 
P-^anes  muso  be  the  result  of  lateral  erosion  which  developed  as  a  result  of 
the  fact  that  a  number  of  the  streams  and  brooks  here,  at  this  particular 
point,  ran  into  depths  made  up  of  more  resistance  rocks;  as  a  result  the 
water  was  stopped  here  for  some  time.  Since  the  water  could  not  dig  a  deeper 
b^  for  itself,  these  streams  carried  out  a  rather  intensive  erosion  on  the 
sides  and  this  speeded  up  the  backi-rard  movement  of  the  slopes.  After  the 
water  had  finally  cleared  these  obstacles  or  steps,  the  stream  became  more 
voluminous  and  straight-line  erosion  this  time  became  more  intensive;  this 
once  again  led  to  the  development  of  the  young  valleys  which  met  at  other 
points,  when  they  h.ad  to  overcome  another  step,  forming  other  alveolar 
planes. 


These  planes  become  larger  and  larger  as  we  go  from  East  to  North¬ 
east,  where  the  elevations  are  lower  and  where  the  relief  is  less  accentu¬ 
ated. 


Mantena  is  a  mining  town  with  a  population  of  about  15,000  people; 
it  is  partly  built  on  two  planes  of  this  type  vjhich  are  q\iite  large  and 
which  are  drained  by  the  Sao  Francisco  River;  they  occupy  terraces  2-3  m 
above  the  level  of  the  river.  The  city  climbs  up  along  rather  steep  slopes 
and  we  also  have  some  room  here  for  crop  cultivation  on  terraces  with  a 
height  of  0.50  m;  of  course  these  are  flooded  during  the  rainy  season. 

Barra  de  Sao  Francisco,  a  tovm  TOth  about  4,000  inhabitants,  has 
also  been  built  on  a  rather  narrow  terrace  about  2-3  m  along  the  Itaunas 
River;  now  that  the  town  has  filled  the  available  flatland  here,  the  town 
planners  have  begun  to  cut  down  the  hills  around  the  town  so  that  the  town 
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area  ccvild  be  expanded.  A  rather  e>d-.ensive  area  less  than  i  above  the 
level  of  that  river  and  its  tributary,  the  Bambe,  is  covered  with  grassland 
but  it  is  flooded  during  the  rainy  season. 

In  Mintens-5  we  mostly  have  plagioclase  gneisses  of  the  Rio  Jucu 
series  (Brajnikov,  Boris,  195^)  lohareas  Barra  de  Sao  Francisco  is  located 
in  a  zone  of  intensive  granitization,  beJ.onging  to  the  series  which  takes 
its  name  fi’om  that  toTO. 


In  the  center  of  this  ui'ban  settlement  area,  located  on  an  island 
terrace  2~3  m  hi.gh,  where  it  used  to  flow  in  the  past,  forming  meanders, 
the  Itaunas  River  flows  around  two  hills  approximately  30-35  m  high;  this 
is  a  grani.tic  formation  or  an  almost  granitic  gneiss  formation.  These  are 
more  resistant  rocks  wliich  escaped  river  erosion  because  the  Itaunas  River 
v?as  diverted. 

The  observation  of  the  bed  of  this  river  leads  to  the  conclusion  that 
there  were  variations  in  the  sea  level  during  the  Quaternary;  this  was  ob¬ 
served  also,  elsevfhorc,  by  Professor  Ruellan  (19^)  in  the  region  of  the 
Doce  River.  Thus  we  see  that  the  river  carved  its  bed  into  levels  lower 
than  the  present-day  levels;  it  then  a.ccumulated  sediments  in  its  flood 
plain  and  after  that  described  a  number  of  meanders.  The  river  today  is 
boxed  into  its  own  sediments,  which  it  deposited  itself. 

The  Area  of  Aguia  BT:*anca 

Between  the  Pega— Bern  mountain  range  —  which  is  the  watershed  for  the 
streams  flovring  towards  the  Sao  l-kteus  Piver  and  toward  the  Juparana  lagoon 
--  and  the  between- stream  land,  located  between  the  lagoon  and  the  Pancas 
River,  we  find  an  area  drained  by  the  Sro  Jose  River;  here  we  come  to  the 
little  town  of  Aguia  Branca,  the  most  important  settlement  in  the  region. 

In  this  area,  the  erosion  force  of  the  Sa.o  Jose  forced  the  ^00  meter  levels 
[contour  lines]  far  toward  the  h'est,  consti/Uiting  a  big  basin  vrith ^eleva¬ 
tions  gently  dipping  from  300-109  m,  representing  the  so-called  ola  erosion 
cycle  of  Lester  King  (1957)* 

In  the  middle  of  this  leveled  surface  —  vrhich  geologicaU-y  speak- 
in?:  is  a  progressive  granitization  zone  —  vre  fine  a  number  of  low  tiills 
ri'kng  to' about  200-250  m  above  the  local  elevations  ^Figure  2);  these  some¬ 
times  have  vertical  slopes  and  slopes  of  more  than  90  ;  at  the  base  they 
form  a  very  well  accentuated  "Icnick"  [bend]  and  they  can  be  considered  as 
real  "inselberge"  [island  mountains]  (Derruau,  liax,  1958).  They  are  very 
numerous  and  they  are  lined  up  roughly  in  a  kc—oVi  direction,  as  in  tne 
savanna  regions  (Baulig,  Henri,  1956).  I  studied  them  in  1955  and  I  thought 
that  those  at  Porto  Domingues  expressed  the  existence  of  granitic  bathol-iths 
which  are  so  frequent  in  the  state  of  Espirito  Santo, 

At  the  base  of  these  possible  "inselberge"  we  find  dejection  cones 
forming;  these  are  the  result  of  the  deposit  of  diffuse  surface  drainage 
water  tables;  this  happened  when  the  vrater  encountered,  decomposed  ar.d  broken 
up  material  on  the  level  surface,  coming  from  the  higher  portion  of  these 
low  h3.11s.  The  rather  steep  slopes  in  some  points  have  some  rather  big 
grooves  or  channels  and  we  find  xerophyte  vegetation  developing  on  the  rioges 
between  these  grooves.  The  rather  sparse  vegetation  wh3.ch  we  find  here  ^cer¬ 
tainly  supplies  the  hundc  acid  which  give  the  rainwater  the  ability  to  de¬ 
compose  the  soluble  elements  of  the  rock. 
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The  cones  which  we  con  see  all  alonj:  here  give  us  the  impression  of 
having  been  inade  up  entirely  of  materials  transported  from  the  heights  on 
down.  The  observation,  at  l-kntena,  of  a  rather  authentic  rock-fan  and,  in 
the  Uoner  Sao  Francisco  mountain  range,  the  observation  of  a  slope  vd.th  cof¬ 
fee  trees  pl.anted  along  the  line  of  major  inclination  as  well  as  stretches 
of  rocks  uncovered  by  the  action  of  the  rai.n  water  (Figure  3)  leads  us  to 
believe  that  these  are  rook-fans  which,  dm-ing  the  current  phase  of  more 
humid  climate,  were  covered  by  deposits  coi'ni.ng  from  on  high.  Coffee  culti¬ 
vation,  ifith  coffee  plantations  B.long  the  lines  of  major  incline. tion,  al¬ 
though  quite  rscont,  that  is  to  say,  less  than  40  years  old,  did  revive 
erosion  and  caused  the  rock-fans  to  be  uncovered  in  a  nuraber  of  points  as  a 
result  of  the  migration  of  the  roaterials  deposited  on  them.  Verbal  reports 
tell  us  that  the'Valley  of  the  Pancas,  situated  to  the  southwest  of  Sao  Jose 
and  separated  from  the  latter  by  loxf  betvreen- stream  land  —  less  than  150  m 
of  local  relief  —  reveals  morphological  features  similar  to  those  studied. 

It  is  interesting  to  emphasize  the  existencG,  in  the  basin  of  the 
Sao  Jose,  in  the  area  drained  by  its  tributaries,  the  Cafe  and  Aguas  Claras 
streams,  to  the  north  of  Agxiia  Branca,  remnants  of  old  pediments  which  to¬ 
day  have  been  quite  heavily  cut  up  '03^  river  erosion.  These  pedl.raents  have 
been  deposited  at  the  foot  of  the  higher  hills;  they  reveal  rather  concave 
slooes  which  extend  over  a  slightlj'-  inclined  area,  later  on  turning  into  a 
convex  slope,  foriiiing  srflall  saddles  on  the  banks  of  the  brooks  we  find  here. 
They  are  ver.y  similar  to  the  pediments  of  the  Kascarenhas  mountain  range 
which  is  situated  in  the  townships  of  Vicencia,  i'imbauba,  and  Alianca,  in 
Pernambuco  (Andrade,  G.O.,  1957)»  partly  also  because  they  are  located  on 
th  G  SS-iilG  elevations* 

We  should  also  call  attention  to  the  fact  that  Lester  King  (1957) 
erauhaslzed  the  ejdstence  of  a  "rolling  countryside,  splendidly  sedimented, 
whose  surface  looks  dissected  b3/  deep  valleys  of  the  follovjing  cycle 
(Paraguacu)"  in  regions  near  those  now  under  study.  Referr3.ng  to  eastern 
Brazil,  the  South  African  expert  is  more  decisive  when  he  says  (page  155) t 
"The  Brazilian  landscape,  in  the  vast  region  studied,  however  shows  that  it 
developed  and  is  still  developing  as  a  result  of  the  regression  of  the 
scarps  and  pedimentation  ~  a  conclusion  that  agrees  quite  satisfactorily 
xeith  the  observations  made  at  other  points  on  the  globe." 

In  spite  of  the  rather  irregular  distribution  of  the  rainfall,  the 
xeeather  today  facilitates  the  development  of  the  Atlantic  forest  and  makes 
the  formation  of  pediments  impossible.  This,  b3'-  the  vray,  is  a  transition 
climate  between  the  humid  tropical  climate  and  the  climate  of  the  savannas. 
According  to  Alves  de  Lima  (i-'jiguel,  1955) »  typ®  x-Jhich  W.  Xoppen 

classifies  as  Cwb,  in  other  x^ords,  it  is  tropical  elevation  climate  >n.th 
rainfall  in  the  summer,  this  being  a  rather  cool  season  here.  The  rain 
gauge  index  is  less  tha.n  1,300  mm  per  year. 


Iruormation  gathered  on  the  spot  led  lae  to  assume  the  existence  of 
two  quite  differentiated  seasons  during  the  year:  a  dry  season,  including 
the  x-d.nter  and  spring,  producing  the  "drought"  of  the  rivers,  which  is  gen- 
eral.ly  more  accentuated  in  September;  then  we  have  a  rainy  season,  >rith 
torrential  rains,  falling  mainly  in  the  summer  —  December  and  January, 

that  is  _  and  producing  big  floods  in  the  streams  of  the  region.  The  water 

level  then  rises  1.50-2  m,  causing  floods  which  inflict  serious  damage  upon 
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ihva  j. ai'Hiei's,  however,  have  been  forewarned  and  they  always  build 

noi’ses  on  stilts  or  piles  (Fifrure  4);  this  is  quite  easy  due  to  the 
,1-.  - _ _ ^  *1 _ .  1  •»  .  _  -  ^  „  _ 


crons 
their 

aour, dance  oi'  txnber  and  lumber  in  the  ref^ion.  Egler  (V/.A.,  1951)  else¬ 
where  emphasizeri  the  influence  of  this  irregular  climate  on  the  vegetation; 
he  tens  us  that  the  vegetation  here  is  represented  by  a  dry  forest,  where 
30~50>i  of  the  species  are  semi-deciduous.  This  is  therefore  a  zone  >rith  a 
c^.mate  overlap  between  the  humid  shoreline  climate  and  that  of  the  savannas 
interior.  It  is  quite  obvious  that,  during  the  climatic  variations 
o..  ^  u,ie  Quaternary,  although  they  might  have  been  very  minor  at  that,  this 
cliviane  must  have  revealed  periods  of  lesser  humidity  or  even  more  pro¬ 
nounced  dry  seasons;  this  facilitated  the  development  of  the  pediments 
wnich  today  are  to  a  great  extent  cut  up  by  river  erosion. 


The  Problem  of  }r..urian  Erosion 

Another  aspect  which  must  not  bo  overlooked  by  the  geomorphology  stu¬ 
dent  is  the  aspect  represented  by  the  action  of  man  which  has  contributed  to 
the  intensification  of  erosion  processes.  Tricart  and  Derruau  (1956),  two 
French  instructors,  have  called  the  attention  of  researchers  to  the  problem 
of  soil  erosion  which  is  intensified  here  by  the  action  of  man.  From  this 
vievrpoint,  vrhat  we  can  see  in  the  area  of  Colatina  —  Barra  de  Sao  TVancisco 
—  I'kntena.  is  simply  alarming.  Porto  Domingues  (1955)  was  so  impressed  by 
this  that  he  proposed  that  slopes  i^ith  an  inclination  of  more  than  30°  not 
be  cultivated  and  that  they  be  used  for  natural  vegetation. 

The  greediness  of  the  landowners,  who  are  prevented  from  growing  cof¬ 
fee  on  the  flood  plains  because  of  the  process  of  temperatiire  inversion  — 
which  causes  a  concentration  of  cold  air  along  the  lower  portions  —  has  made 
them  grow  coffee  along  the  slopes,  even  at  those  points  where  these  slopes 
are  extremely  steep,  up  to  the  foot  of  these  hills. 

This  crop  is  grown  by  means  of  some  rather  routine  processes;  the 
crop  layout  does  not  foUoTJ  the  contour  lines  and  the  disappearance  of  the 
riatural  vegetation  causes  the  water,  coming  down  from  the  hills  during  the 
heayj-  rainstorms,  to  continue  to  flow  between  the  row'-s  of  coffee  trees, 
carrying  the  entire  soil  from  the  slopes  down  into  the  valley.  There  are 
quite  high  points,  as  those  in  Figure  4,  where  we  find  stretches  of  rock 
exposed  between  the  rows  of  coffee  trees. 

The  rapid  impoverishment  of  the  soil  causes  the  coffee  plantation 
area  to  be  abandoned  and  the  plantation  area  then  keeps  moving  toward  North- 
Northwest,  where  the  forest  reserves  and  the  virgin  territories  are  being 
exhausted.  But  coffee  is  now  being  replaced  by  animal  husbandry  and  this 
only  serves  to  continue  the  intensification  of  the  vrork  of  erosion.  This 
intensification  of  the  erosion  results  from  the  fact  that  the  cattle  land 
occupies  the  slopes  ajid  that  each  enclosure  accommodates  more  animals  than 
it  really  shoxild.  The  intensively  grazed  cattle  land  then  dies  and  big 
ravines  are  formed  on  the  slopes.  After  the  death  of  the  plant  vegetation 
here,  the  soil  is  carried  away  on  a  large  scale  by  the  rain  vrater  vJhenever 
We  have  a  big  downpour  and  after  some  time  these  rocks  in  the  subsoil  are 
oqoosed.  I  therefore  think  that  the  relief  of  the  region  studied  here  re¬ 
flects  the  variations  of  the  climate  diiring  the  Qxiateivnary  which  are  quite 
neatly  indicated  by  the  transition  climate  that  is  still  found  prevailing 
nere  today.  I  also  thj.nk  that  the  acceleration  of  the  erosion,  produced  by 
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the  improper  use  of  the  soil,  combined  trjlth  the  use  of  rather  rough  farming 
methods,  wbdch  only  speed  this  process  up,  should  require  the  governments 
of  these  two  states  to  take  energetic  steps  so  as  to  preserve  a  patrinor^r 
wh5.ch  must  be  used  by  future  generations.  Vie  must  do  some  very  effective 
long-range  planning  here  in  order  to  prevent  the  formation  of  deserts  in 
areas  that  are  still  fertile  and  that  can  still  be  efficiently  exploited. 

Bibliography 

1955  Alves  de  Liroa,  hliguel,  "Types  of  Climates  in  the  Basin  of  the 
Doce  Paver,"  A  Sacia  do  Rio  Doce  (The  Basin  of  the  Doce  River),  geographic 
study  directed  by  Key  Strauch;  publication  of  the  National  CoTxncil  of 
Geography,  in  collaboration  with  the  Doce  River  Valley  Company,  Inc. 

1957  Andrade,  G.O.,  A  vSuperficie  de  Anlainamento  Pliocenica  do 
Nordeste  Oriental  (The  Pliocerdc  Levelling  Surface  of  the  Northeast), 
coirmrand. cation  presented  to  the  General  Meeting  of  the  AGB  at  Colatina, 
Espirito  Santo,  uiipublished. 

1956  Baulig,  Kenri,  Vocabulaire  Eranco-Anglo-A.llemartd  de 
Geomorohologle  (French-Snglish-Gerraan  Dictionary  of  Geomorphology ) , 

Les  Belies  Lettres  Publishing  House,  Paris. 

195h  —  Brajnikov,  Boris,  Carta  Geolopcica  do  Sstado  do  Esoirito 
Santo  (Geological  I&p  of  the  State  of  Espirito  Santo),  publication  of  the 
National  Geographic  Council,  Rio  de  Janeiro. 

195'$  Derruau,  M. ,  Precis  de  Geomorphologie  (Geomorphology  Sketch), 
NIasson  and  Co.,  Publishers,  Paris. 

1951  E^ler,  W.A.,  "The  Pioneer  Zone  of  the  Northern  Part  of  Rio 
Doce,"  Revista  Brasileira  de  Geografia  (Brazilian  Geography  Review),  Vol 
XIII,  No  2,  Pdo  de  Janeiro. 

1957  „»  Lester  King,  "Geomorphology  of  Eastern  Brazil,"  separate 
edition  of  Revista  Brasileira  de  Geografia.  Vol  XVIII,  No  2,  Rio  de  Janeiro. 

1955  —  Porto  Dorrdngues,  Alfredo,  "Geology  and  Geomorphology," 

A  Bacia  do  Pdo  Doce.  geographic  study  directed  by  Key  Strauch,  publication 
of  the  National  Geographic  Council  in  collaboration  v/ith  the  Doce  River 
Valley  Company,  Inc . 

1944  — ■  Ruellan,  Francis,  informal  discussion  published  in  Boletim 
Geografico  (Geographic  Bulletin),  Vol  II,  No  21. 

1917  —  Tabuteau,  Verbal  dissertation  at  the  Geomorphology  Meeting 
during  the  General  Session  of  the  AGB,  in  Colatina. 

1956  —  Tricart,  J.,  Lecture  on  "The  Relief  of  the  Northeast,"  de¬ 
livered  to  the  School  of  Philosophy  of  Pernambuco,  University  of  Recife, 
September  1956,  unpublished. 


-  64  - 


r‘'ie:ure  1,  Suspended  alveolar  plane  along  the  Upper  Sao  Francisco.  On  th 
right  see  the  coffee  plantation  installation.  The  coffee  trees  climb 
up  the  rather  steep  slop©  end  thus  contribute  to  the  acceleration  of  ero- 
Sion.  Author *s  photo. 


Figure  2,  Very  steep  hills  in  the  rag 
they  arc  located,  on  a  leveled,  surface. 


uis,  Branc« , 
s  photo. 
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Fig-ore  3.  Coffee  cuitivation  area,  with  coffee  trees  lined 'up  along  line 
of  TCajor  inclination  along  a  rather  steep  slope;  this  leads. to  soil  shift¬ 
ing.  On  the  right  we  notice  the  exposed  rock  and  in  the  center,  in  a 
roughly  triangular  area,  -reveals  some  exposed  soil  where  no  inore  coffee 
can  be  gro'uTt,  Author’s  photo. 


Fig-oi'e  Sharecropper's  hut, 
Branca.  In  the  foreground  we 
on  a  little  hill,  further  up. 


built  on  a  plantation  in  the  r 
ha.V€  the  coffee- drying  area  and 


egion  of  Agirla 
in  the  back. 


we  find  some  exposed  rocks. 


Author’s  photo. 


Maria  I'fegdalena  Vieira 
Pinto 


The  Federal  uistrlct  and  the  Geo-»EcoriOtnic  Regions 
(r^a.-res  281e^284) 


I >  Introduction 

>Je  must  point  out^  from  the  very  beginning,  that  this  report  is  the 
result  of  field  observations  and  research  conducted  diiring  two  study  trips 
whose  purpose  it  w^as  to  collect  material  for  a  work  on  the  geographic  as¬ 
pects  of  the  supply  situation  of  Brasilia*  Of  course,  we  will  also  make  use 
of  the  knowledge  which  we  have  available  on  the  Center«.West  region* 

This  information  a.lthough  should  not  be  considered  definitive.  In 
this  report  I  want  to  present  only  sorae  of  the  most  obvious  facts  on  the 
zones  surrounding  the  Federal  District;  these  are  the  points  which,  because 
of  the  importance  of  their  subject  maxter,  should  be  studied  and  investigated 
in  greater  detail;  the  upshot  of  all  this  should  be  set  of  very  profound  ^con- 
elusions,  in  the  end. 

II.  ,  Definition  of  the  Geo-Scono-mlc  Region 

(a)  Reg-jonal  Dj.vi.sion  and  Geo- Economic  Division 

The  term  ’^geo- economic  region”  is  applied  to  a  geographic  region 
whose  population,  for  the  most  part,  lives  or  works  in  connection  with  one 
raajcr  econond-c  acti\rity  and  which  characterizes  the  econory  of  the  region. 
This  activity  of  co'orse  need  not  be  exclusively  predominant  in  this  geo¬ 
graphic  region  but  it  should  nevertheless  be  the  most  important  activity* 

A  geo- economic  region  is  generally  covered  by  a  ^natural  region,” 
although  its  boundaries  and  its  ares  do  not  general.ly  depend  upon  the 
^regional  division”  boundaries* 

For  example;  the  m^ajor  region  of  Center-West  is  one  of  the  ”geo- 
graphic  regions"  into  which  Brazil  happens  to  be  subdivided*  Within  the 
Center-V7est  Region  we  have  new  subregions  and  zones  which  we  are  trying  to 
establish  along  major  lines  of  diff erentiation  with  respect  to  the  physio¬ 
graphic  nature  of  the  territory. 

In  general,  the  facts  of  physical  geography  are  the  basic  factors 
in  the  establlshmient  of  a  regional  division.  In  the  case  of  the  Center- 
West  region,  for  example,  we  consider  the  tvjo  primary  elements  of  that 
region:  the  vegetation  (the  woodland  savannas)  and  the  relief  (sedimentary 
strata). 
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Within  the  vsnbregions  and  the  physiographic  zones  (thus  laid  out  for 
adrrdnistrative  purposes)  Ke  can  distinguish  areas  where  a  particular  econ¬ 
omic  actiVTuty  might 


oredorndnate, 


I'e  know  that  there  are  three  basic  econ¬ 


omic  activities  in  the  Center-West  region:  animal  husbandry,  agriculture, 
and  the  extraction  industry  (vegetaj.  and  mineral).  As  we  study  the  areas 
where  these  activities  are  most  pronounced,  wdthin  the  region,  we  can  char¬ 
acterize  certain  geo-economdc  regions  within  the  ma-jor  region  of  Center- 
Vvest. 


But  V7e  must  nevertheless  remember  the  following: 

(1)  The  irLfiuence  of  the  phnrsical  environment  upon  the  economic 
activity  of  the  particular  group  of  people  here  is  very  important; 

(2)  The  Eiaterial  conditions  of  the  population  (availability  of  trans¬ 
portation  and  communications,  capital,  sl'dlled  manpower,  etc)  are  bound  to 
lead  to  very  groad  differences,  from  one  region  to  the  next,  vrhich,  although 
neighboring,  are  going  to  develop  into  zones  with  different  economies,  dif¬ 
ferent  productivity  or  specialization. 

Thus  the  Center-West  region  reveals  five  major  geo-economic  regions 
although  their  importance  differs  because  of  the  regions  mentioned  above. 

In  summary  we  must  point  cut  that  the  terra  'h^egional  division^*  refers 
to  the  area  characterized  by  a  group  of  natural  phenomena,  related  to  each 
other  whereas  the  term  “geo- econo rrdc  division”  refers  to  the  geographic  area 
where  a  specific  population  activity  predoirdnates. 

We  note  that  these  geo-economdc  zones  can  also  be  transformed  if  the 
econorrdc  situation  is  not  fixed  and  rigid. 

(b)_  The  Federal  District  and  the  Geo-Sconomi.c  Zones 

The  Federal  District,  as  such,  does  not  constitute  a  geo-economic 
zone  but  it  does  represent  an  excellent  consumer  market  which  might  very  well 
be  used  by  the  surrounding  supplier  regions. 

As  a  matter  of  fact,  the  region  where  the  Federal  Ed. strict  is  located 
is  not  at  all  developed  and  has  a  rather  low  productivity  index.  The  present- 
day  rural  settlements  in  the  Federal  District  do  not  even  meet  40;;S  of  the 
requirements  of  the  consumer  sources.  In  order  to  raeet  local  consumption 
requirements,  ^we  must  import  both  goods  and  services  from  rather  distant 
producer  sources  (Sao  Paulo,  Belo  Horizonte,  Rio  de  Janeiro)  and  this  of 
co-orse  creates  supply  and  price  problems. 

It  is  therefore  desirable  and  perhaps  even  indispensable  to  make  a 
coordinated  effort  here  in  the  realization  of  a  planning  program  aimed  at 
making  use  of  the  nearest  producer  areas;  some  of  them  are  excellent  producer 
zones  vrhereas  others  could  be  improved  very  shortly  and  thus  supply  the 
market  of  Brasilia.  Both  of  thbse  types  of  regions  could  definitely  be¬ 
come  supplier  regions  for  the  Federal  District  as  soon  as  a  minimum  of 
requirements  has  been  met,  such  as  transportation  facilities,  technical 
resources,  and  capital. 


68 


■•■s.r'.r!  Characteristics  of  These  Zones 


The  Federal  Id. strict,,  as  we-s  said  before,  is  near  geo-econoKd.c  zones 
that  are  already  enough  de\’'eloped  and  that  are  quite  busy;  they  constitute 
a  source  of  supply  for  Brasilia,  Moreover,  the  Federal  Distil ct  is  close 
to  other  zones  which,  because  of  their  potential  wealth,  could  be  trans¬ 
formed  into  new  geo- economic  zones  of  the  Federal  District  in  a  not  too  dis¬ 
tant  future, 

(a)  Existing  Geo-Sconornic  Zones 

We  use  the  word  "rx'lsting"  here  because  the  Federal  District  now  uses 
them  for  its  supply  sliipuonts.  They  are  the  following: 

The  Mato  Grosso  of  Goias  —  which  is  mainly  an  agricultural 
zone,  the  most  important  farriiing  zone  in  the  Center-West  region;  here  we 
mostly  find  crop  land  and  cereal  crops;  it  also  contains  some  of  the  more 
important  cities  of  the  Center-West  region,  such  as  Goiania  and  Anapolis, 
vihere  vre  have  transportation,  manpower,  and  capital  facilities  available. 

In  this  zone  v.-e  can  distinguish  an  older  area  where  animal  husbandry  fol¬ 
lowed  agricultm-e  (Ceres,  Carmo  do  Rio  Verde)  and  a.  nevrer  area,  a  forest 
area,  where  we  run  iuto  the  pioneer  frontier. 

The  Zone  of  Ipameri  — soma  townships  in  this  zone  are  now 
accommodating  regular  cattle  herds  and  they  have  refrigeration  warehouses 
in  operation  (Catals-o);  they  also  have  a  number  of  slaughter  houses  which 
regularly  supply  meat  for  the  population  of  Brasilia. 

(3)  Zone  of  the  Plateau  —  Here  animal  husbandry'  and  mj.ning 
activities  prevail  (Formosa,  Luziania). 

Tuian.?le  Zone  —  Including  the  region  left  between  the 
Grande  and  Pariiaiba  rivers,  along  the  boundary  with  Sao  Paulo,  Mato  Grosso 
and  Goias.  This  is  one  of  the  most  important  zones  of  pure-bred  cattle  rais¬ 
ing  ranches  in  the  country  (Uberaba,  Uberlandia);  tM.s  is  also  an  excellent 
milk  catt3.e  area  (Araguari).  Agriculture  is  qui.te  well  developed  here  es¬ 
pecially  in  areas  where  we  note  strips  of  purple  earth. 

^•5)  —  The  economy  of  this  zone  is  based  on  animal  hus¬ 

bandry  in  agriculture,  especially  the  raising  of  cattle  vd.th  the  help  of  the 
natural  pastxu'os  in  the  higher,  steep-sided  tablelands  (Paracatu,  Unai). 

(b)  Areas  That  Can  Be  Used  rimnroved J 

The  follow’ing  townships  can  be  improved  and  used,  beyond  a  doubt,  as 
a  result  of  a  study  of  areas  in  addition  to  the  zones  mentioned  above: 
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Lei\V'.d  of  map  on  preceding  page:  I  -  state  boundary;  2  -  physiographic 
3  -  f.ca-acn.lps;  4  -  highways;  5  -  railroads;  6  -  geo-economic  areas;  7  - 
to  be  i.-'. -roved;  8  -  areas  with  unknovm  possibilities. 


zones ; 
areas 


(1)  Planaltina  and  Niquelandia,  in  the  basin  of  the  Jferanhao 
River;  this  is  a  zone  of  considerable  animal  herds  and  forest  areas  which 
could  be  used  for  agriculture, 

(2)  Sitio  de  Abadia»  laciara,  Posse,  Sao  Domingos,  Galheiros, 
Konte  Alegre  de  Goias,  /j'raias  and  Taguatinga,  in  the  basin  of  the  Parana 
River;  this  is  a  traditional  animal  husbandry  area  and  the  soil  is  very 
fertile;  here  we  still  have  many  forest  areas  and  the  area  of  course  is 
opened  up  by  the  highvray  from  Brasilia  to  Fortaleza, 

(3)  AragracUj,  Sao  R2.guel  do  Araguaj.a  and  Caixas,  located  in  the 
basin  of  the  Araguala  River;  these  tovrnships  of  course  have  the  best  natural 
pasturages  along  the  banks  of  that  river  and  some  of  its  tributaries;  this 
certainly  riakes  animal  husbandry  look  very  profitable  and  prord.s3.ng  here; 

in  addition  these  tor-msldps  also  have  great  forest  areas,  sirrdlar  to  those 
of  Mato  Grosso  de  Goias  and  here  we  have  tremendous  possibilities  for  cereal 
crop  cultivatior. ;  the  Belem- Brasilia  highway,  w’rdch  runs  across  the  Tocantins 
--  Araguaia  divide,  could  of  course  be  used  in  sliippii^  the  production  of 
these  tovmsbips. 

(4)  Coruraba  de  Goias  and  Pirenopolis;  these  tovmships  of  course 
do  not  have  as  much  fertile  land  but  they  are  nevertheless  in  a  good  posi¬ 
tion  because  of  their  proxirdty  to  the  Federal  District  and  because  of  the 
transportation  facile. ties  ava3.1able  here. 

(5)  —  All  of  the  other  tov-TiShips  of  >kto  Grosso  do  Goias  that 
are  shown  on  the  map;  as  we  know,  this  zone  reveals  special  soil  and  weather 
conditions,  combined  with  the  factor  of  the  proximity  of  Brasilia  and  the 
satellite  cities. 


(c)  Analysis  of  the  lb.r> 

The  raap  shows  a  strip  of  the  state  of  Goias  and  Idnas  Gerais  vrhere  i-re 
have  tovmships  which,  in  accordance  with  the  legends,  represent  either  geo- 
econorrdc  zones  that  are  aijceady  supplying  the  market  of  Brasilia  or  that  are 
doing  so  indirectly;  they  are  particularly  ivorthy  of  om’  interest  here  be¬ 
cause  of  the  area  in  which  they  are  developing. 

The  empty  spaces  on  the  map  refer  to  the  area  v.iiose  importance  has 
not  been  deemed  sufficient  to  cover  in  the  studies  corinected  vn.th  our  two 
trips. 


It  tras  therefore  cons3-dercd  ad^rlsable  not  to  include  them  in  the 
zones  of  supply  for  the  Federal  District,  except  in  an  indirect  fashion 


V/e  might  say  that  the  areas  shown  on  the  map  ‘will  develop  a  kind  of 
balance  amongst  themselves,  perhaps  constituting  one  single,  great  supply 
region  for  the  Fedez’al  Diistrict,  because  of  the  favorable  natural  condition 
and  the  transportation  network  vrhich  we  have  there  —  somet]:iir.g  that  also 
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helps  the  more  distant  areas^  of  coiirse.  This  is  true  of  Aragxiaia  and  Parana 
which  x-all  be  on  an  equal  footing  with  other  areas  actively  participating  in 
the  supply  of  the  Federal  District,  such  as  for  example,  r^^to  Grosso  de 
Goias  and  ParanadToa* 

Breakdo':-m  of  Tox-mshins  by  Physiographic  ^qn e s 

34  -  Cdrrego  do  Ouro 

35  ~  Goias 

36  -  Novo  Brasil 

37  -  Fazenda  Nova 

38  -  Diorama 

39  -  Ju^ara 

40  ~  Itapirapua 

41  -  Aruana 


I  -  Goias 

a)  Alto  Tocantins 

1  -  Araguacu 

2  -  Sao  Miguel  do  Araguaia 

3  -  Corixas 

4  -  Niquelandia 


b)  Mato  Grosso  de  Goias 


1 

JL 

Goiania 

2 

- 

Goianopoli s 

3 

Nerdpolis 

4 

- 

Goianira 

5 

- 

Trindade 

6 

Caturai 

7 

Brasabantes 

8 

- 

Nova  Veneza 

9 

Damolandia 

10 

Anapolis 

11 

- 

Petrolina  de 

Goias 

12 

- 

Inhumas 

13 

- 

Aracu 

14 

- 

Itaucu 

15 

- 

Brasi landia 

16 

Sao  Francisco  de  Goias 

17 

- 

Jaragud 

Rianopolis 

18 

19 

- 

Goi anesia 

20 

- 

Ri  a  Ima 

21 

- 

Ceres 

22 

- 

Carmo  do  Rio 

Verde 

23 

- 

Ur u ana 

24 

- 

Itaguaru 

25 

- 

Itaborai 

26 

- 

Itaporanga 

27 

- 

Rubiataba 

28 

- 

Anicuns 

29 

- 

Nazario 

30 

Turvania 

31 

- 

Firmi nopolis 

32 

- 

Sao  Luis  de  Montes  Belos 

33 

Mocamedes 

c)  Planalto 

1  -  Pirendpolis 

2  -  Corumbd  de  Goi^s 

3  -  Luziania 

4  -  Planaltina 

5  -  Formosa 

6  -  Cabeceiras 

7  ~  Cristalina 

d)  Parana 

1  -  Sitio  da  Abadia 

2  -  Jacira 

3  -  Posse 

4  -  Sao  Domingos 

5  -  Monte  Alegre  de  Goias 

6  -  Galheiros 

7  -  Campos  Bel os 

8  -  Arraias 

9  -  Taguatinga 
10  -  Parana 

e)  Ipameri 

1  -  Catalao 

2  -  Ouvidor 

3  “  Tres  Ranchos 

4  -  Goiandira 

5  -  Nova  Aurora 

6  -  Cumari 

7  ~  Anhanguera 

II  -  Minas  Gerais 

a)  Drucuia 
1  -  Unai 
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/.  ■«  Paracatu 

b)  Triangulc 

1  ~  Araguari 

2  -  Uberlandia 

3  -  Uberaba 


T'^/pes  0*^  Coast 
~  - - 


Alfredo  J.P,  Domingues 
Geographer  of  the  CNG 


givSTin  "Geographic  Iriforir^.tion  Course," 

The  contours  or  outline  of  the  literal  are  the  features  that  give  the 
conoinents  ^-h«.r  characteristic  appearance  today,  a  shoreline,  in  other  words 
wrach  we  are  faia.liar  vrith  today  because  of  our  topographic  naps. 

Eowever,  we  must  remember  that  the  shorelines  today,  in  reality,  cor¬ 
respond  to  one^of  the  hypsometric  lines  cf  the  region.  This  line  is  veinr 
important  and  investigators  and  reseachers  refer  to  it  as  a  basic  lin-^-  to 
wnioh  we  assign  a  conventional  value  or  an  ele^^ation  above  sea  level  of  0  m. 

ihis  line^ looks  like  a  rather  stable  line,  at  least  as  we  look  at  it 
on  the  map;  but  if  we  take  a  closer  look,  we  must  say  that  the  literal  (the 
area  of  contact  between  the  oceans  and  the  continents)  is  in  reality  a  strio 
o.  band.  Let  us  therefore  discard  here  the  basic  concept  which  considers 
i-he  literal  as  a  line  of  vrater  and  let  us  consider  it  as  a  zone  which  in- 
clues  the  coast,  the_  beach,  and  the  submarine  terrace,  which  generally,  nre- 

ceeas  the  continental  shelf.  Finally  we  must  also  include  here  the  submar- 
xne  oerraces^ 

Although  shorelines  always  seem  to  have  attracted  the  attention  of 
geographers  --  only^much  later  than  other  features  —  they  have  now  become 
tne  object  Oi  a  series  of  georcorphological  studies  which  have  bro'j=>-ht  out  a 
nunber  of  types  of  shorelines.  "" 

^  _  The  shore  strip  or  coastal  strip  is  not  only  the  result  of  the  inter- 
aC;.ion  oetween  uhe  sea  and  the  land  but  it  is  the  consequence  of  the  structure 
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of  the  hinterland.  Due  to  this,  the  literal  has  become  a  chapter  in  geo¬ 
morphology  which  deals  with  a  mode  of  the  relief. 

'.ve  raust  study  the  literal  as  a  function  of  their  nearby  relief  and 
not  as  a  function  of  an  extensive  nomanclatm'e  vrhere  all  the  names  of  the 
islands,  capes,  pci-iinsulas,  and  bays  would  be  reported  —  something  that 
was  done  during  the  studies  prepared  on  trips  made  dxrring  the  15th,  16th, 
and  17th  centuries. 


Alo'og  vath  the  oscillations  in  the  ocean  areas,  which  show  that  the 
coast  lino  is  not  fixed,  man  today  has  recognized  a  series  of  signals  which 
indicate  a  variation  of  the  ocean  level  at  various  points  on  the  surface  of 
the  earth,  jle  thus  encounter  rocks  which  contain  remnants  and  imprints 
[footprints]  of  marine  animals  at  an  elevation  of  thousands  of  meters  where¬ 
as  at  certain  other  points,  we  have  continental  rocks  that  suddenly  turn  up 
below  the  level  of  the  sea. 

Thus  we  see  that,  although  the  present  sea  level  might  come  pretty 
close  to  a  reference  point,  from  which  we  mark  our  elevations,  we  must  never¬ 
theless  keep  in  mind  that  it  oscillated  as  time  v;ent  on. 

To  get  a  better  understanding,  we  need  merely  look  at  the  regions 
covered  by  a  glacial  or  ice  cap,  such  as  Greenland  and  the  Antarctic,  where 
the  thickness  even  exceeds  1,000  m.  If  all  of  this  ice  were  to  melt  as  a 
res'olt  of  a  sudden  change  in  the  weather,  then  the  voliime  of  the  ocean  would 
increase  and  the  level  of  the  ocean  would  top  the  current  level  by  30  m. 

Thus  all  of  the  lovrland  areas  would  be  flooded  and  mankind  would  face  some 
extremely  serious  problems. 

As  we  study  the  history  of  the  earth,  during  the  Quarternary,  for  in¬ 
stance,  we  note  that  the  ice  caps  were  considerably  larger  and  that  they 
covered  vast  areas  of  Europe  and  North  America.  As  a  result,  we  find  the 
oceans  at  an  elevation  that  v:as  about  90  m  lower  than  the  current  figxire. 
During  that  period  we  had  vast  strips  of  land  which  increased  the  area  of 
all  of  the  maritime  regions  and  which  was  subjected  to  the  spread  of  the 
ice  cap. 

Today,  archeological  studies  reveal  the  existence  of  civilization 
which  lived  3»000  ago  and  whose  remnants  can  be  found  at  points  below  the 
cxirrent  sea  level,  as  in  the  case  of  the  Persian  Gulf,  where  remnants  and 
vestiges  of  the  ancient  Sxunerians  have  been  found;  these  people  had  to  move 
to  higher  points. 

These  changes  in  the  sea  level  —  regardless  of  whether  they  are  due 
to  the  melting  or  accumulation  of  ice  on  the  continents  or  whether  they  are 
a  consequence  of  the  accumulation  of  sediments  —  are  called  "eustatic  os¬ 
cillations  . " 

Generally,  these  oscillations  are  found  associated  with  slow  move¬ 
ments  in  the  earth’s  crust  due  to  isostatic  readjustments." 
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In  addition  to  these  movements,  x-re  have  the  erogenic  dislocations 
which  cansc:  considerable  elevations  to  rise  in  certain  places  whereas  other 
areas  drop. 

In  summary  "we  can  say  that  the  outline  of  axl  of  the  coasts  was  ini¬ 
tiated  by  relative  movements  between  the  land  and  the  sea.  The  raising  of 
a  certain  region  or  its  submersion  brought  about  different  types  of  land¬ 
scapes. 

The  submersion  of  a  region  of  hills  and  valleys  led  to  a  coastline 
that  is  heavily  cut  by  bays,  broad  estuaries,  gulfs,  fjords,  and  narrows, 
separated  by  promontories,  peninsulas,  and  islands. 

The  emersion  coasts,  on  the  other  hand,  look  like  protrusions,  with 
broad  waves  in  their  basic  outlines,  etc. 

But  we  must  identify  other  types  of  coast  lines,  such  as  those  that 
are  due  to  volcaiaic  activities,  due  to  faults,  due  to  the  action  of  the  ice, 
due  to  the  grox-rth  of  cliffs,  etc. 

These  coast  lines  are  rapidly  modified  by  the  action  of  the  agents 
of  shore  erosion  and  by  sedimentation;  as  a  result  vre  have  a  large  variety 
of  shore  iine  shapes  and  coastal  landscapes . 

As  a  result  of  the  continuous  action  of  the  waves  we  can  observe  the 
demolition  of  rocks  that  looked  almost  indestructible.  Their  fragments  are 
gradually  pulverized  and  the  materials  may  constitute  deposits  at  the  base 
of  the  elevations.  These  products,  added  to  those  broxoght  in  by  the  rivers, 
contribute  to  the  increase  of  the  continental  zone. 

Initially  x^e  find  sandy  belts  forming  here^  and  then,  as  the  lagoons 
are  gradually  closed  up,  the  entire  marine  strap  oecomes  'vrider. 

The  action  of  the  waves  is  very  important  along  the  development  of 
the  literal.  It  results  from  a  wave- like  movement  which  brings  about  a  cxir- 
rent  and  which,  at  certain  times,  x^hen  strengthened  by  very  strong  xrinds, 
can  have  a  very  intense  effect  upon  the  shoreline,  causing  tne  formatioii  of 
■undertow  grottoes,  etc.  In  our  study  oi  the  literal,  we  are  primara.ly  in¬ 
terested  in  studying  the  fragment- carrying  currents.  As  we^  study  a  secuion 
of  the  beach,  x-re  can  see  that  the  waves  very  rarely  touch  the  literal  per- 
■oendicula'cly ;  the  xithdrawal  of  the  water  always  forms  an  angle  of  refrac¬ 
tion  wMch  is  essentially  the  same  as  the  angle  of  incidence.  As  we  care¬ 
fully  examine  the  fragments,  vra  note  that  many  of  them  follow  this  back  and 
forth  movement  of  the  waves  and  are  moved  along  the  literal.^  Of  course, 
this  displacement  is  more  considerable  as  the  waves  become  biggei'  and  as 
they  thus  shape  up  sandy  belts  (x’jooded  sand  bars  or  spies). 

Another  important  cxxrrent  in  shaping  the  literal  is  represented  by 
the  tides  which  can  contribute  —  in  certain  estuaries  covered  by  mangroves 
and  lagoon  depressions  —  to  the  deposit  of  particles  and  to  uiiOj-r  ceraent— 


To  "ivo  the  reader  an  idea  of  the  tides  in  Brazil,  we  might  look  at 
the  follovdng; 
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Along  the  southern  coast,  the  amplitude  is  quite  small  and  does  not 
even  amount  to  1  m  in  Rio  Grande  do  Sul. 

Along  the  north  coast,  the  values  are  somewhat  greater  and  they  ex¬ 
ceed  8  m  at  Itaqui. 


In  some  of  the  colder  places,  the  coastal  strip  is  subjected  to  the 
action  of  the  ice  but  we  are  not  interested  in  that  here. 


In  the  cliff  and  steep  rock  areas,  which  are  worked  over  by  the  waves, 
we  can  observe  the  separation  of  a  large  quantity  of  materials  constituting 
a  deposit  which  is  gradually  being  worn  down  by  the  vraves. 

Chemical  processes  are  very  important  here  because  they  are  respon¬ 
sible  for  the  formation  of  deposits  which  lead  to  hardening  due  to  the  cement¬ 
ing  of  the  sand  grains. 

Animal  life  here  is  quite  diverse.  Some  of  them  biiild  up  cliffs 
(coral,  calcareous  seaweeds)  vrhich  constitute  obstacles  to  the  action  of  the 
waves , 


Others  prefer  the  rocks,  such  as  in  the  case  of  the  sea  lorchins  and 
certain  molluscs,.  Some  of  them  dig  into  the  sand,  such  as  they  sea  cucumbers. 

As  a  result  of  the  action  along  the  shoreline,  we  find  relief  forms 
represented  by  cliffs  and  beaches. 

The  former  correspond  to  the  forms  of  erosion  whereas  the  latter 
would  be  the  result  of  accumulation. 

The  cliffs  here  are  not  cox^ered  by  vegetation,  they  have  rather  steep 
slopes  (varying  from  15^  to  vertical  and  they  can  form  grottoes).  These 
cliffs  are  almost  always  preceded  by  a  rocky  platform  which  shows  how  the 
rocks  have  been  attacked  here. 

The  beach  as  such  is  an  accumulation  of  raise  ell  aneous  material  on  the 
shoreline;  we  can  find  beaches  made  up  of  pebbles,  sand,  and  silt. 

The  finest  materials  generally  are  due  to  the  chemical  action  of  the 


waives  i^pon  the  coarser  particles* 

II’  r.r.e  action  of  the  waves  produces  a  displacement  of  the  material 
we  may  have  a  formation  of  shoreline  belts  or  strips  which  woTjld  then 
soraighuen  out  the  shoreline. 

Classification  of  Shorel-inpA 

.  simplify  the  situation,  we  would  like  to  adopt  a  litoral  class!- 
^aciation  nere  based  on  the  "initial"  or  primary  types  which,  along  with  the 
ae^elopment  the  area,  then  tiirn  into  the  subsequent  forms, 

.S2££tj;i^lf...Pfl.l!estuayi es"  —  This  corresponds  to  the  line  of  the 
rxver  systems  that  are  invaded  by  the  sea;  these  are  easily  recognized  be¬ 
cause,  on  the  bathymetric  maps  we  can  find  the  outline  of  the  old  hydro- 
graphic  network,  represented  here  and  there  by  covered  meanders;  we  have  some 
good  examples  of  this  type  of  shoreline  in  Brazil. 

—  This  coastline  owes  its  uresent-day 
appearance^  to  a  submersion  and  the  fjords  correspond  to  the  glacial  valleys 
that  were  invaded  by  the  sea  (Nor'way), 

^  3*  ^  --  This  would  be  an  emerging  shoreline,  to- 

aay,  as  in  the  case  of  Sweden;  it  corresponds  to  the  plains  shaoed  by  glacial 


P*  jj2^hEi;gM£i-Pi.§iB.-iituyal  —  Here  we  have  the  others  vrhich  cor¬ 
respond  to  the  extensive  alluvial  plain  [flood  plain]  shorelines  which  are 
covered  by  mangroves  or  beaches  and  dunes,  etc. 

structural  influence  as  such  —  This  is  due  to  the 
y  fractures  that  occurred  here  and  this  group  includes  shorelines 
with  volcanic  islands  or  shorelines  subject  to  dikes. 


ihe  liuoral  of  Brazil  represents  almost  no  re-entering  ar^gles  or 
curves,  as  we  can  tell  from  a  look  at  the  map  of  Brazil;  only  Africa  has  a 
more  straight-line  outline,  it  suffices  to  say  that  the  major  operdngs  in 
our  coastline  are  represented  by  the  follovjing; 


Amazordan  Gulf 
Gulf  of  2'fe.ranha 
Bay  of  All  Saints 
Bay  of  Paranagua 
Bay  of  Guanabara 
Bay  of  Sao  Francisco 
Patos  Lagoon 


85,500  so  km 

11,850  "  " 
1,052  "  " 
677  "  " 

412  "  " 

108  "  " 
9,985  "  " 


^  As  i.ar^as  the  islands  are  concerned,  we  can  arrange  them  in  t\/o  cat- 
egories;  oeani.c  and  continental. 


i.ne  "ocean.ic"  islands  are  represented  for  instanco  by  the  islands  of 
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Trinidad  and  Fernando  de  Koronha  and  these  of  course  are  volcanic  islands. 

As  far  as  the  "continental"  islands  are  concei-ned  we  have  quite  a 
variety  hers.  SoKe  of  them  are  very  closely  related  to  the  neighboring  re¬ 
lief,  such  as  the  island  of  Sao  Sebastiao  and  the  island  of  Santa  Catarina. 

Others,  however,  correspond  to  the  "dependent"  islands,  such  as  the 
deltaic  islands,  in  the  archipelago  of  Fiarajo  and  Parnaiba.  These  are  gen¬ 
erally  very  low  islands;  they  are  sandy  or  s^vampy  and  they  are  usually  re¬ 
shaped  by  river  erosion  or  by  other  acts. 

One  very  special  type  here  is  the  type  of  the  "set-in  marginal  is¬ 
land."  These  are  islands  that  are  isolated  from  the  continents  by  channels. 
These  islands  revea.l  a  very  irregular  topography.  Their  geological  make¬ 
up,  their  relief,  and  their  hydrography  are  similar  to  the  nearby  continental 
areas.  As  examples  we  might  mention  the  follot-ring ;  1-fe.raca,  Sao  Luis, 
itamaraca,  Tinhare,  Boituba,  Sao  Francisco,  etc. 

According  to  Professor  Baekheuser,  we  ought  to  consider  another  cat¬ 
egory  of  islands  represented  by  those  that  are  due  to  tectonic  accidents. 
Among  them  we  might"  consider  the  islands  of  Sao  Vicente  and  those  on  the 
outside  of  the  Bay  of  Guanabara, 

Another  category  here  is  the  category  of  "mixed  origin,"  such  as  the 
island  of  I'darajo. 


Finally  we  might  consider  the  category  of  "independent  islands  vrhich 
might  be  subdivided  into  "exterior  litoral"  and  "intermediary"  islands. 

¥e  can  thus  consider  this  block  of  the  ikr  moimtain  range,  which  runs 
parallel  to  the  coastline,  to  be  due  to  the  presence  of  fractures  which 
isolated  it  in  the  fom  of  blocks  st-d.nging  back  and  forth  into  the  inter¬ 
ior.  Here  vre  might  mention  the  island  of  Santa  Catarina,  the  islands  of 
Quermedes,  the  Alcatrazes  islands,  the  Sao  Sebastiao,  and  the  Grande  island, 
etc. 


To  understand  the  development  of  the  litoral,  v^e  must  study  a  geo¬ 
logical  and  a  tectonic  map.  We  immediately  notice,  in  the  genesis  of  our 
literal,  phenomena  of  a  "tectonic  order,"  to  the  detriment  of  the  external 
dynamic  agents  which  impress  us  at  first. 

Of  course,  the  outline  of  the  continent  here  serves  as  a  field  of 
action  for  these  movements  and  for  the  "eustatic  movements"  as  such. 

As  we  examine  the  shoreline,  we  notice  that  we  are  looicing  at  a 
massively  accentuated  oceanic  line,  where  we  do  not  have  any  deep  gulfs  and 
where  not  even  the  peninsulas  stick  out  too  much,  certainly  not  as  trrach  as 
they  do  in  other  parts  of  the  world.  This  is  due  to  the  fact  tliat  the 
Brazilian  coast,  generally,  is  of  the  "concordant  t3rpe  of  negative  displace¬ 
ment," 
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The  great  oscillations  in  the  ocean  outlines  rerdnd  us  here  of  the 
old  [ancient]  Tertiary  and  also  of  the  Ci^etaceouSt  a  time  when  our  shore¬ 
line  was  quite  different  from,  what  it  is  today* 

Classifica.tion  of  Id^arzilian  ShGrali:ae 

On  the  basis  of  the  geotectonic  elerientSj  Raja  Gabaglia  in  1916 
presented  the  follovjing  section  breakdown: 

1*  llangrcve  coast  •—  from  Cape  Orange  to  the  north; 

2.  Estuary  coast  — -  along  the  Amazordan  section; 

3.  Mixed  coast  —  from  Point  Tijoca  to  Parnaiba; 

4*  Dune  coast  —  up  to  Cape  Santo  A.ntonio; 

5#  Concordant  coast  — -  up  the  sand  bar  of  Ararangua; 

6.  Sandy  coast  —  from  Ararangua  to  Xui. 

The  basic  criterion  adopted  in  this  classification  was  that  of  the 
nature  of  the  coastline  and  tectonics  was  used  here  only  where  it  was  ab¬ 
solutely  necessary* 


On  the  basis  of  the  geological  criterion^  we  might  divide  it  the 
V7ay  Professor  Delgado  de  Carvalho  did: 

(a)  Quaternary  coast  from  the  northern  corner  up  to  Miaranhao. 
Terrigenous  coast. 

(B)  Tertiary  coast  with  some  granitic  structures,  representing 
barriersp  dunes^  and  cliffs*  Ei'aersion  coast  up  to  Cape  Trio. 

(C)  Quaternary  coast  along  the  south^,  emersion  coast. 


Aroldo  de  Azevedc  dividevi  the  coastline  into  three  sections: 


(A)  The  northern  litoral,  characterized  by  a  depression,  full  of 
mangroves  and  savamps,i,  made  up  of  black  and  compact  mud,  generally  quite  in¬ 
hospitable  and  i3ro‘^/ided  wl.th  a  very  characteristic  vegetation  of  ins  own, 
such  as  the  red  mangrove  or  *‘ratimbo*‘^  Here  we  have  a  series  of  coastal 
lagoons*  This  includes  the  Amazonian  Gulf,  a  region  which  is  constantly 
charging.  This  section  extends  all  the  way  down  to  Cape  Sao  Roque,  in  Rio 
Grande  do  Xorte; 


(B 


\ 


The  eastern  litoral,  which  extends  between  Cape  Sao  Roque  r 


Cape  Sao  Tome; 

i.  Tae  section  leading  up  to  the  Bay  of  All  Saints  (50-60 
sand  bars  and  coastal  lagoons  with  cliffs); 

2*  A  shorter  section,  which  is  lovrer  and  V7hich  is  c^It  off 
ward  the  south; 

(C)  The  southern  coast  vrith  a  quite  different  appearance* 
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tion  or  stretch.^  the  Fdver  Depression,  welth  lagoons 


spits  and  bays^  we  have  inany  inlets  and  bays  surrouned  by  high  r.ountains 


whose  sides  droo  straip:ht  dovrn  into  the  ocean, 


Further  to  the  South,  vxe  hsve  the  second  strctchs  started  by  the  Bay 
of  Peranangua;  tliis  is  follovred  to  the  South  by  a  series  of  beaches  supported 
by  crystalline  elevations  which  rise  in  the  form  of  islands  in  the  midst  of 
the  alluvial  [flood]  plain.  Its  final  portion  is  characterized  by  the  ap¬ 
pearance  of  huge  spits;  here  the  crystalline  component  disappears  from  the 
surroundings  of  the  sea. 


hc"i:i^graunac  basins 
(Ko  pp  407^^430) 


Ll-Col  Asdrubal  Esteves 


(Source:  A  Defesa  jla clonal  (National  Defense),  Vol  L,  Ibio  de  Janeiro 
GB,  December  iS^63y  No  592.) 

IV.  The  B?^sin  of  Paralba  do  Sul 

1.  Physiographic  factors 

1.1.  Descriotion  of  area  (Figure  1) 
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rltorji  it  accounts  for  roughly  0.7p  Nhe  total  area  of  Brazil.  It  extends 
over  the  states  of  Sao  Paulo  sc  kiu) ,  Pdo  do  Janeiro  (22,600  sq  km), 

and  Mnas  Gerais  (20,900  sq  km). 

1.1.2*  bhape 

The  area  is  rather  long  dra’-m  out,  ortending  from  East  to  West, 
^%l.th  a  ratio  of  about  Jxl  betvreen  its  rr^d-rnom  length  and  its  iTiaximum  width. 

1 . 1 . 3 •  Location  and  Boundaries 

It  occupies  the  eastern  part  of  the  state  of  Sao  Paulo  and, 
covering  the  area  vlcich  extends  to  the  North  of  the  Orgaos  mountain  range, 
along  almost  the  entire  state  of  Pdo  de  Janeiro,  it  penetrates  in  its  middle 
portion  into  the  state  of  Unas  Gerais,  through  the  basins  of  its  tribu¬ 
taries  vrhich  come  dowui  from  the  southern  slope  of  the  Flantiqueira  mountain 
rana  e . 


The  the  North  it  is  bordered  by  the  following  mo'antain  ranges: 
Mantiogaeira ,  Caparao  and  Santo  Eduardo;  these  mountain  ranges  initially 
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sep£Tr.tw  it  from  the  basin  of  the  Parana  which  is  represented  here  through 
the  basins  of  its  tributaries,,  the  Tiete  and  the  Grande,  and,  from  the  noi'tb- 
eastern  sp-ax  s  [foothills]  of  the  first-named  mountain  range,  through  the 
independent  basins  of  the  Doce  and  the  Itabapoana,  both  of  them  making  up 
the  eastern  basin. 


To  the  East  we  have  the  Atlantic  shoreline. 


The  Orgaos  mountain  range  and  the  Sao  Paulo  section  of  the  Kar  moun¬ 
tain  range  border  on  it  to  the  South,  separating  it  from  the  small  independ¬ 
ent  basin  of  the  coastline  of  the  state  of  Rio  de  Janeiro  and  the  eastern 
part  of  the  state  of  Sao  Paulo. 

To  the  V7est  the  area  is  bordered  by  the  rather  low  elevations  in  the 
vicinity  of  Koji  das  Cruses  which  separate  it  from  the  head  waters  of  the 
Tiete,  a  tributary  of  the  Parana. 


1.2. 


In  the  area  of  the  basin  we  find  predominating  the  ancient  land 
of  the  Pre-Cambrian,  where  the  Archean  appears  to  be  dominating  the  situa¬ 
tion  rather  extensively  since  the  occurrences  of  the  Algonquian  are  rather 
modest  and  are  located  along  the  boundaries  of  the  basin,  corresponding,  in 
ia.nas  Gerais,  to  the  head  waters  of  its  tributary,  the  Paraibuna.  (Note; 
The  existence  of  two  rivers  by  the  name  of  Paraibuna  forces  us  to  make  a 
distinction  between  them;  first  of  all  we  have  the  original  stream  which  is 
locate-d  in  the  state  of  Sao  Paulo  and  then  we  have  the  tributary  which  is 
located  in  Minar  Gerais.) 


The  Tertiary  soil  is  found  in  tvro  sections  accompanying  the  channel  of 
the  lead  river  here  and  a  narrow  strip  along  the  coast.  The  largest  of  these 
areas  is  the  one  extending  from  the  conflur-nce  of  the  Paraitinga  'v-xith  the 
Paraiburia.  (the  source  river)  all  the  way  to  the  region  of  Cachoeira  Paulista; 
the  other  one  [the  other  area]  extends  from  Resends  to  Volta  Redonda.  The 
recent  terrain  in  the  shore  depression  is  ma.de  up  of  a  narrovr  strip  of  Ter¬ 
tiary  evolving  into  the  recent  Quaternary  (Holocene),  corresponding  to  the 
delta  of  the  principal  river. 

It  addition  to  these  occurrences  we  also  find  the  massif  of  Itatiaia, 
in  the  motmtain  range  of  I'kntiqueira,  consisting  of  alkaline  rocks,  presum¬ 
ably  eruptive,  with  a  highly  disputed  age.  According  to  some  people  the  age 
vrould  be  Proterozoic  whereas  according  to  others  it  would  be  Kesozoic 
(Rhetic) . 


The  soils  in  the  basin  are  very  fertile  but  they  are  therefore  easily 
exhausted;  they  reveal  the  typical  characteristics  of  origina.!  Archean  de¬ 
composition  terrain.  The  fertility  is  more  lasting  only  in  a  fac  valleys; 
on  the  slopes. in  the  higher  reaches,  and  in  the  valley  of  th©  Eiiiin  river  here, 
the  careless  cultivation  procedures  involved  in  the  coffee  plantations  prac¬ 
tically  exhausted  the  soil,  reducing  the  area  to  relatively  poor  pastureland 
today. 


-  81 


o 

my* 


Orof^raphy  (Figure  2) 


The  relief,  conditions  differ  in  accordance  with  the  regions 
wl'iich  involve  the  three  parts  into  which  the  principal  river  is  subdivided. 
Let  us  use  this  subdivision  in  studying  the  orography. 

First  We  have  the  region  of  the  Upper  Paraiba  —  between  the 
sources  of  its  principal  source  rivers;  the  Paraitir.ga  and  the  Paraibuna 
and  their  confluence;* this  is  a  predorninantly  mountainous  region  with  rivers 
generally  flo-.-ring  from  east  to  west,  in  valleys  opened  up  between  the  foot- 
Mlls  of  the  moiintain  ranges  of  Bocalna  and  Quebra-Cangalha,  to  the  North, 
and  the  Sao  Paulo  section  of  the  2'iar  mountain  rarige,.  to  tho  South.  The 
Bocaina  m.ountairi  range  reveals  average  elevations  in  excess  of  1,200  m  (x^ith 
some  mountains  topping  2,000  m)  and  the  Quebra-Cangalha  mountain  range  re¬ 
veals  average  elevations  on  the  order  of  1,000  me.  The  Mar  mountain  range 
reveals  elevations  of  1,600  m  in  the  region  of  the  boundary  betvreen  the 
dtates  of  ?d.o  de  Janeiro  and  Sao  Paulo  and  'ohl6  elevations  decrease  as  we  go 

to'ward  the  West,  doxra  to  an  elevation  of  800  m  at  the  end  of  this  area. 

The  region  of  the  lliddle  Paraiba  —  between  the  confluence  of  the 
Paraitinga  and  the  ?araibur.a  (source  river)  and  the  region  of  Itaocara  is 
the  region  which  includes  this  stretch  of  countryside;  it  is  called  the 
vallej-  of  the  Paraiba  and  it  extends  from  VJest  to  East,  in  other  xrords,  op¬ 
posite  to  the  direction  of  the  earlier  section  or  stretch;  it  reveals  three 

lateral  sti-ips; 

_ the  flood  plain,  a  depression  with  an  almost  level  configtiration 

v.-hioh  accompanies  the  trough  of  the  principal  river  vdth  a  variable  width 
that  is  sometimes  o^uite  considerable; 

—  the  crystalline  and  Tertiary  hills  at  the  bottom  of  the  valley; 
these  are  low  elevations  which  immediately  follow  the  flood  plain  and  which 
sometimes  penetrate  into  it; 

—  and  finally  we  have  the  slopes  and  the  peaks  of  the  crystalline 
mountains;  here  we  find  the  Paraiba  valley  bordered  to  the  North  by  the 
l':antiqueira  mountain  range  xrhich  rxms  parallel  to  the  river  from  the  region 
of  Sao  Jose  dos  Campos  all  the  xray  to  Volta  Redonda  and,  from  here,  it  turns 
ax-ray  to  the  basins  of  the  Paraibuna  (tributary)  River  and  the  Pomba  River; 
to  the  South  it  is  bordered  by  the  previously  mentioned  Quebra-Cangalha  and 
Bocaina  mountain  ranges  and  by  the  Orgaos  mountain  range. 

The  elevations  in  the  Mantiqueira  mountain  range  are:  1,7G0  m  in 
Campos  do  Jordao  (SP);  2,78?  m  at  the  summit  of  Agulhas  Kegras  (Mi-RJ);  1,400 
misters  at  Bom  Jardim  de  Minas,  and  1,000  m  to  the  North  of  Santos  i/umont 
(^^). 


The  Quebra-Cangalha  and  Bocaina  mountain  ranges,  x-rhich  constitute  the 
dixriding  line  between  the  Upper  and  the  I^iddle  Paraiba,  reveal  elevation 
figures  vrhich  we  gave  earlier;  the  Orgaos  mountain  range  reveals  elevations 
above  2,200  m  between  Petropolis  and  Teresopolis  and  1,200  m  to  the  East  of 
Nova  Friburgo. 
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Aioni?  the  southern  boundary  of  the  basin,  between  the  region  of  the 
divide  between  the  states  of  RJ-S?  where  we  come  to  the  Bocaina  mountain 
range  and  the  Sac  Paulo  stretch  of  the  i-fe.r  raountain  range  and  the  region  of 
b'liguel  Pereira,  where  the  Orgaos  moUTitain  range  begins  —  we  come  to  a  re¬ 
lative!;/  low  region  where  altitudes  do  not  exceed  800  meters;  here  we  find 
the  railroad  line  and  the  highway;  this  region  is  also  used  for  the  trans¬ 
fer  of  water  [waterworks]  used  for  the  generation  of  electric  energy,  as  we 
shall  see  later  on„ 


Now  we  come  to  the  region  of  the  Lower  Paraiba  —  from  Itaocara  all 
the  way  to  the  ocearx;  this  region  starts  from  Itaocara  and  here  the  flood 
plain  increasingly  assumes  the  appearance  of  a  coastal  plain.  Some  of  the 
lower  mountain  ranges  here  still  are  rather  close  to  the  principal  river,  as 
in  the  case  of  the  Santo  Sduardo  mountain  range,  the  dividing  line  between 
tiie  basins  of  the  southern  Paraiba  and  the  Itabapoana;  here  the  elevations 
/are  around  1,000  m;  next  we  have  the  fti,o  Preto  mountain  range  to  the  far 
Northeast  of  the  Orgaos  mountain  range  wldch,  to  the  South  of  Sao  Ii.delis, 

: reveals  average  elevations  on  the  order  of  1,000  m  and  mountain  peaks  up  to 
as  much  as  1,800  ra.  The  head  waters  of  the  basin  of  the  principal  tributary, 
w^hich  we  have  in  this  particulai*  section,  that  is  to  say,  the  Kuriae  Pdver, 
are  located  in  the  foothills  of  the  Caparao  mountain  range,  at  elevations  in 
excess  of  1,200  m,  along  the  boundary  with  the  basin  of  the  Dose  River. 


1.4.1.  i-feter  Courses 
( ^  )  The  P-xincipal  Ri\'-er ; 

The  Paraiba  do  Sul  [southern  ihjraiba]  is  made  up  of  the  Parait- 
inga  and  the  Paraibuna  rivers  which  flow  together  in  the  region  of  Paraibuna 
(SP),  about  30  km  to  the  South  of  Cacapava  and  at  an  elevation  of  about  700 
meters.  The  two  original  source  streams  here  have  their  origin  in  the  vic¬ 
inity  of  the  boundary  betweerx  SP  and  RJ,  respectively,  in  the  Bocaina  moun¬ 
tain  range  and  in  the  ViS-V  mountain  range,  at  elevations  in  excess  of  1,000 
m;  they  flow  east-west,  parallel  to  the  coast,  in  rather  narrow”  and  rugge-d 
valleys.  In  the  part  consisting  of  its  source  streams,  it  is  know’n  as  the 
Upper  Paraiba. 


After  the  confluence  of  its  source  streams,  the  Paraiba  continues  for 
about  another  45  km,  all  the  w”ay  to  Guararema  (SP),  in  a  general  sasw.rest 
direction.  In  this  region  it  describes  a  real  half- turn  [about-face,  U- 
turn],  continiaing  from  here,  in  a  vrest— east  direction,  parallel  to  tns  coast, 
until  it  reaches  its  mouth.  Up  to  the  region  of  Itaocara  (RJ),  the  soxithern 
Paraiba  reveals  the  characteristics  of  a  plateau  river  and  runs  through  s. 
chaxrinel  whi.ch,  in  some  sections,  looks  rather  gentle  and  is  full  of  meanders 
while  in  other  sections  it  flows  more  rapidly  in  a  number  of  raipids  and  water¬ 
falls,  In  this  section  it  is  knovm  by  the  name  of  iS-ddle  Paraiba.  Between' 
Jacarei  (SP)  and  Cachoeira  [waterfall]  Paulista  (SP),  it  runs  through  a  long 
Tertiary  deposit,  vrith  a  slightly  declining  profile.  The  Paulista.  waterfall, 
at  Itacoara,  di'ops  about  450  m  and  in  some  sections  the  bed.  is  car\”ed  i,nto 
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the  crystalline  bed  rock,  as  in  the  case  of  the  region  of  Sapucaia  (HJ). 


After  the  region  of  Itaocarap  it  looks  like  a  plains  river  and  flows 
gently  to  its  mouth.  This  last  section  is  called  the  Lower  Paraiba. 

From  the  confluence  of  its  source  streams  all  the  way  to  the  mouthy 
it  is  about  900  kia  long.  The  Paraitinga,  the  longest  of  its  source  streams, 
is  about  200  ion  ?^ong. 

(b)  The  Tributaries: 

In  addition  to  its  abovementioned  source  streams,  we  rrdght  men¬ 
tion  the  following  tributaries j 

On  the  left  banlc: 

The  Paraibuna^  which  has  its  source  in  Santos  Dumont  (MG)  and  which 
flows  for  about  180  ion  through  the  territory  of  the  MAriing  State;  among  its 
tributaries  we  might  mention  the  Peixe  and  Preto  ria^ers,  the  latter  consti¬ 
tuting  the  boundary  between  the  states  of  xMG  and  RJ  for  almost  its  entire 
length;  the  Paraibuna  flovrs  past  [through]  the  city  of  J;iiz  de  Fora  (Ml); 

The  Pomba  Pdiver,,  almost  jOQ  !cm  long;  its  basin  spreads  out  almost 
throughout  the  entire  territory  of  the  Mining  State  and  the  river  finally 
flows  into  the  Paraiba  near  Itaocara,  at  the  divivding  line  between  the  Middle 
and  the  Lower  Paraiba; 

The  Kuriaej  about  250  km  long;  the  lower  course  of  this  river  is  on 
the  territory  of  the  state  of  Rio  de  Janeiro  where  it  reveals  the  character¬ 
istics  of  a  plains  river. 

Cn  the  right  bank; 

The  Pirai  which  flows  through  the  lowland  region  situated  between  the 
Sao  Paulo  section  of  the  Mar  mountain  range  and  the  Orgaos  mountain  range; 
as  we  study  the  reldef  of  this  part  of  the  country,  we  note  that  this  river 
Valley  has  been  earmarked  for  the  construction  of  transportation  routes  and 
for  a  reservoir  dam  for  the  production  of  electric  power;  we  wi.!!  see  how  im¬ 
portant  this  river  is,  because  of  this  situation,  later  on; 

The  Piabanha  is  about  80  km  long  and  flovrs  past  Petropolis  (RJ);  its 
main  tributary  is  the  Paquequer  which  is  75  km  long  and  flows  through  the 
city  of  Teresopolis  (RJ); 

The  Bois  Rios,  formed  by  the  confluence  of  the  Negro  and  the  Grande 

rivers. 

Almost  all  of  these  tributaries  are  plea.teau  [highland]  rivers  and 
have  rather  narrow  valleys  between  the  crystalline  foothils;  here  we  have 
iTiany  waterfalls  and  rapids  with  a  considerable  water  poi^rer  potential.  The 
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river:^  are  rather  interesting  from  this  vievrpoint  because  they  flow 

parallel  and  vexy  near  to  the  coastline^  thus  facilitating  the  transposition 
of  the  dividing  lino  [water  divide J  vd.th  a  great  difference  in  elevation, 
such  as  in  the  case  of  the  Paraibuna  (source)  stream  and  the  Pirai. 

This  does  not  apply  to  the  lower  section  of  the  Kuriae  and  the  Dois 
fcios  rivers,  after  the  confluence  of  their  source  streams* 

1*4*2.  Lakes  and  Canals; 

In  the  region  of  the  delta  we  have  niomerous  small  lagoons*  The 
city  of  Campos  is  lirJced  to  the  Feia  lagoon  by  a  canal;  this  canal  is  not 
included  in  the  basin  and  it  is,  in  ttirn,  connected  to  the  lagoon  at  Macae* 
The  entire  area  is  Icnoxnn  as  the  Macae-Campos  canal;  it  is  about  100  km  long 
and  facilitates  water^my  connection  between  these  two  cities. 

In  addition  to  the  abovementioned  lagoons  and  the  canal,  we  iTiight  also 
mention  the  dams  which  have  been  built  in  the  region  of  Pirai-Barra  do  Pirai 
(one  on  the  Paraiba  Pdver,  at  Barra  do  Pirai;  the  other  on  the  Pirai  River; 
the  third  one  is  located  along  the  divide);  these  dams  were  built  for  future 
water  povrer  utilization^  The  flooded  area,  which  woiild  not  appear  to  be  too 
big  in  the  case  of  each  of  these  dams,  individually,  nevertheless  is  quite 
considerable  when  added  up* 

1*4. 3*  Waterfalls; 

The  principal  waterfalls,  from  the  water  power  potential  angle, 
are  the  follox^elng: 

™  Paraiba  Pilver:  Island  of  Pombos,  160,000  hp;  Sapucaia  —  125,000 
hp,  and  Funil  —  40,000  hp; 

—  basin  of  the  Paraibuna  (tributa-ry) ;  Karr.ielo,  on  the  Paraibuna 
River  16,000  hp;  Cachoei  ra  — •  80,000  hp  ayid  Picaaa  —  21,000  ho,  both  of 
then;  on  the  Peixe  Paver;  finally,  we  have  the  Areias  —  22,620  hp,  on  the 
Jacutinga  Paver,  a  tributary  of  the  Preto  Paver; 

—  Piabarlia  River:  Alberto  Torres  —  15»^50  bp; 

--  basin  of  the  Poraba  River:  Cidade,  on  Posaba  River  —  10,000  hp; 
llaria  de  Barros,  on  the  Pi.au  Paver  —  13,320  hp;  and  Reia  Pataca,  on  the 
Keia  Pataca  River  --  11,900  hp. 

In  addition  to  these  waterfalls  we  must  also  consider  the  possibility 
of  tapping  sources  across  the  di\ride  which  would  further  increase  the  TArater 
power  potential.  These  possibilities  exist  in  the  interior  of  the  basin, 
between  the  basins  of  the  Parana  e.nd  the  Paraiba  and  within  the  basin  of  the 
Paraiba  and  alor^g  the  rivers  on  the  litoral. 

The  main  points  that  have  been  studied  here  would  yield  the  follo>Ting 
potentials ; 
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—  in  the  interior  of  the  basin:  the  Preto  River  ~  Pirapetinga 
River  (RJ)  with  150^000  hp;  and  the  Alegre  brook  —  Piquete  River  (SP)  with 
?2,800  hp; 


the  basin  of  the  Parana  to  the  basin  of  Paraiba: 


the  Para- 


itinga  River  (a  tributary  of  the  Tiete)  — *  Paraiba  River  (SP)  — -  750»000 
hp;  the  Sapiicai  River  — «  Koreira  (SP)  —  60,600  hp;  the  Grande  River  «— 
Espraiado  rdver  (tributary  of  the  Preto)  (MG)  —  8?h000  hp;  the  Grande 
River  and  the  rather  wide  Vermelho  stream  (basin  of  the  Paraibuna  — 
tributar^-O  (I"iG)  — *  90»600  hp;  and  the  Nortes  Paver  —  Pomba  River  (PiG)  — 
118^200  hp; 


™  from  the  basin  of  the  Paraibuna  to  the  litoral:  Paraibuna  River 
(source)  ««  IToatuba  (SP)  —  70,000  hp;  and  the  Paraiba  River  —  Pirai  River  — 
iajes  vride  stream  (RJ)  1,000,000  hp- 

The  total  potential  of  the  basin  would  appear  to  exceed  3  million  hp 
or  roughly  14^  of  the  water  power  potential  of  Brasil- 

1,4,4*  Navigability 

The  basin  looks  rather  unfavorable  frora  this  viewpoint,  espec¬ 
ially  as  regards  the  tributaries;  of  these  only  the  24uriae  would  appear  to 
reveal  conditions  for  navigation  in  its  lower  third,  although  they  would 
appear  to  be  rather  precarious  at  that- 

The  principal  river  contains  three  navigable  sections:  from  the 
mouth  to  Sao  Fidelis;  between  Barra  do  Pirai  and  Resende  and  between  Cachoeira 
PauDdsta  and  Jacarei;  the  latter  two  sections  vn.ll  lose  their  significance 
completely  after  the  construction  of  the  railroad  and  the  highway  rurining 
along  the  river- 

The  river  mouth  reveals  conditions  that  are  rather  unfavorable  to 
navigation- 


1-5*  Climate  (?dgure  3) 

We  have  three  different  types  of  climates  prevailing  in  the  three 
parts  of  the  principal  river - 

Along  the  Upper  Paraiba,  using  the  classification  by  Koppen,  v-re  find 
the  0‘7b  climate  prevailing  (high  elevation  tropical  climate  vaith  cold  sum¬ 
mers  and  summertime  rain)  in  the  basin  of  the  Paraitinga;  next  V7e  have  the 
Cfb  climate  (subtropical  with  cold  summers)  in  the  basin  of  the  Paraibuna 
(source)  and  in  the  Bocaina  mountain  range- 

Along  the  middle  Paraiba  we  find  predominating  the  Cws.  climate  (high 
elevation  tropical  climate  with  hot  summers  and  sur-^mertime  rairifall).  As  vre 
reach  the  foothills  of  the  Mantiqueira  and  Orgaos  mountain  ranges,  elevation 
ms^kes  the  suiTimer  more  gentle  and  vie  then  predcmnantly  find  a  climate; 
in  the  massif  of  Itatiaia  and  in  the  higher  portions  of  the  Orgaos  mountain 
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range  '-v'e  have  a  transition  to  the  Cfb  cliKate,  Along  the  southern  boundary 
of  the  Vxasin  of  the  Pirai  River  and  the  Grande  River  (source  strean  of  the 
Dois  ili.os  River)  v;e  have  Cfa  cliraate  (subtropical  vrith  hot  sumer).  Along 
the  charoiel  cf  the  3ia.in  river»  below  the  region  of  Tres  Rios  and  in  the  lower 
basin  of  the  Poraba  Pdver,  we  can  observe  Aw  climate  (hot  and  humid  with  sum¬ 
mer  time  rain). 

Along  the  Lower  Paraiba  we  find  the  Aw  climate  predominating;  we  ob¬ 
served  this  type  of  weather  at  the  end  of  the  section  of  the  Middle  Paraiba. 
We  observe  the  Cvra  tvoe  of  climate  only  in  the  head  waters  of  the  Muriae 
and  in  the  Santo  Eduardo  mountain  range. 

The  temperatures  are  quite  favorable  here.  The  average  of  the  maxi- 
iiiuiTi  temperatiu'es  here  is  between  26^C  and  28°  C;  it  rises  a  little  in  the 
upper  section  of  the  itbsdle  Paraiba  and  in  the  region  of  the  Loxeer  Paraiba; 
the  hottest  region^  vritb.  average  maximum  temperatures  between  32^  C  and  34°  C, 
|.s  the  region  of  Itaocara„  at  the  confluence  viith  the  Pomba.  In  the  high 
i'egions  of  tne  Bocainuj  Orgaos,  and  Itatiaia  mountain  ranges,  the  tempera¬ 
tures  drop  considerably  and  in  the  last-named  Biountain  range  it  is  between 
14°  C  and  16°  C. 

The  average  rrdnimum.  teiiraeratures  are  between  15°  C  and  17°  C  and 
this  figui'^e  goes  up  to  19^-21^  C  along  the  Lower  Paraiba ♦  As  go  higher 
up,  particularly/  in  the  iriassif  of  Itatiaia  and  in  the  mountain  ranges  of 
Bocaina  and  CrgaoSj  these  averages  drop  and  in  the  latter  two  mountain  rs^nges 
they  are  around  10^ 

There  is  he?r;y  rainfall  in  this  area.  Along  the  Lower  Paraiba  and  in 
a  rather  narrow  strip  along  the  >iiddle  Paraiba,  to  the  south  of  the  prin¬ 
cipal  river  and  extending  from  Vassouras  (RJ)  all  the  way  to  Cantagaio  (RJ) 

—  regions  in  which  we  have  somewhat  less  rain  in  this  basin  [regions  vTith 
the  least  rainfall  in  the  basin]  ™  the??  annual  precipitation  is  between 
1.000  and  1,250  mm*  In  the  regions  of  the  massif  of  Itatiaia  and  its  foot¬ 
hills,  in  the  Sao  Paulo  section  of  the  Mar  mountain  range,  and  in  the  Orgaos 
mountain  raUige,  the  rain  gauge  indications  are  rather  high  and  here  we  have 
an  annual  precipitation  in  excess  of  2,000  rm;  in  some  points  along  the 
lasi>«named  mountain  range  we  get  as  much  as  2,500-3,000  vm, 

1.6*  Vegetation 


The  area  of  the  basin  originally  was  heavily  covered  with  a 
dense  tropical  broad-leaf  forest  almost  all  ox^er.  V7e  had  a  typical  litoral 
vegetation  o^ily  in  the  strip  to  the  east  of  the  city  of  Campos  (?:J)* 

Human  action  can  be  detected  all  over  the  basin,  principally  in  the 
lorm.  of  co.ffee  plantations;  as  a  resialt,  the  forest  has  been  almiost  complete¬ 
ly  devastated  and,  because  of  the  predominant  soil  type  (a  rather  vreak  layer 
of  decomposed  Archean),  as  well  as  the  rather  inefficient  cultivation  method 
and  the  violent  action  cf  erosion,  we  can  say  that  the  current  vegetation 
cox^^er  consists  almost  absolutely  and  predominantly  of  poor  pasture  land;  here 
v:e  find  a  x^ariety  called  the  '^Guinea  grass’^  on  a  larger  scale.  The  tropical 


forest  today  is  confined  to  some  of  the  lower  re^i 


the  valley,  to  the 
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tops  of  some  of  the  higher  elevations and  to  the  slopes  of  the  mountain 
ranges  bordering  on  the  basin;  some  of  the  areas  have  been  protected  as  a 
result  of  thsir  conversion  into  national  parks  (Itatiaia,  for  example)  and 
this  is  why  what  little  remains  of  the  forest  is  a  target  for  random  devas- 

L/a-V>  # 


1.7  ^  Over>»all  Estimate 

The  analysis  of  the  physiographic  factors  of  the  basin  of  the 
southern  Paraiba  reveals  that  it  is  located  relatively  around  the  centers 
of  Sao  Paulo^  Pdo  de  Janeiro^  and  Belc  Horizonte;  this  makes  the  basin 
tramel.y  important. 

The  nature  of  its  soil  predominantly  promotes  agricultural  activities 
put  we  must  note  the  rather  negative  aspect  of  the  rather  easy  exhaustion 
bf  this  soil  type;  combined  v/ith  other  factor s,  this  has  heavily  cut  down 
bn  some  of  the  initially  existing  possibilities  here. 

The  rather  unfavorable  conditions  presented  by  the  relief^  particu¬ 
larly  those  that  are  reflected  in  the  transportation  problem,,  however,  are 
practically  offset  in  view  of  the  rather  important  location  of  this  area 
which  \<e  emphasized  above. 

The  hydrography,  over-all,  reveals  a  considerable  water  power  poten¬ 
tial,  including  waterfalls  and  places  where  water  could  be  sx^tched  across 
the  divi.de;  on  the  other  hand,  the  navigability  of  these  rivers  and  streams 
is  very  insignificant. 

The  climate  is  very  good  throughor*t  the  entire  area  and  x%^ould  permit 
settlement  vlthout  restriction.  Some  of  the  higher  elevations  reveal  con¬ 
ditions  that  are  very  suitable  for  summer  vacation  spots  and  health  resorts. 

In  summary,  some  of  the  physicgrapM c  aspects  as  such  are  so  favor¬ 
able  that  Xve  can  say  that  the  area  of  the  basin  is  extremely  important. 

2.  Historical  and  Population  Aspects 

2.1.  Historical  Aspects 

The  basin  of  the  southern  Paraiba  has  been  influenced  by  almost 
all  of  the  principal  events  in  the  historical  development  of  Brazil. 

The  region  of  the  lower  Paraiba,  xv^’kich  x*;as  a  part  of  the  captaincy 
of  Sao  Tome,  was  the  scene  of  the  first  colonization  attempts  during  the 
first  half  of  the  l6th  centxiry  although  there  are  indications  that  this 
effort  was  launched  in  1539  xTith  the  building  of  ‘‘Vila  da  Rainha»  where  the 
township  of  Sao  Joao  da  Barra  is  located  today,  right  at  the  mouth  of  the 
Paraiba . 


The  creation  of  the  captaincy  of  Campos  dos  Goitacases,  on  the  land 
of  the  old  captaincy  of  Sao  Tome,  and  the  founding  of  the  city  of  Campos,  in 
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here;  the  re 
cene  period 


f  the  l?th  century,  inurkod  the  firrri  ostnblishiTient  of  colonization 
giori  then  began  to  flourish  dinring  ivhat  vras  called  the  ^^sugar 
along  mth  the  captaincies  of  Pernambuco  and  Itam5.raca^ 


Sao  Paulo,  dui'ing  the  ^‘Indian  hunting  period,  was  the  point  of  de- 
part;ire  for  the  pioneers  who  headed  for  the  Upper  Paraiba  and  the  upper 
portion  of  the  Vaddle  Paraiba.  Proceeding  from  the  xuddle  Paraiba,  via  the 
head  waters  of  the  Uppper  Paraiba,  following  along  the  trail  of  the  Goi- 
anasss  [pioneers  frora  Goias]^  they  reached  the  bay  of  Parati  after  crossing 
the  Ph.r  mouitain  range;:  this  helped  establish  the  first  major  link  between 
Sao  Paulo  and  Plic  de  Janeiro. 


In  the  upper  port5.cn  of  the  Pfiddle  Paraiba,  during  the  *^gold  rush,** 
we  had  many  pioneer  group-  who  tried  to  negotiate  this  area,  heading  for 
MLnas  Gerais;  this  also  leA  to  the  establishment  of  a  few  major  toims  among 
which  we  night  mention  the  following:  Jacarei,  Taubate,  Pindamonhangaba, 
Guaratingueta  and  Lorena. 

Trarlrig  the  **gold  ruspf*  the  link  between  Rio  de  Janeiro  and  Ininas 
Gerais  —  which  in.lt5.ally  Teas  accomplished  via  the  *^old  road^^  and  which  ran 
along  the  previously  zriontloned  Goianases  trail,  running  through  Parati  — 
began  to  shift  to  the  ‘‘new  road,/^  crossing  the  Crgaos  mountain  ra.nge  in  the 
region  of  Petro polls  and  following  the  valley.s  of  Piabanha  and  of  the  Para- 
ibuna  (tributary).  At  that  time.^  the  link  between  Rio  and  Sao  Paulo  vras 
Tc/aghly  laid  out  along  the  current  highway  via  the  access  route  at  Itaguai 
leading  to  the  first  step  (Cacador  [hunter]  road)  and  the  crossing  of  the 
Araras  mountain  ranges,  corresponding  to  the  depression  betTN^een  the  >Lar  and 
Orgaos  mountain  ranges,  wkich  vre  mentioned  in  connection  vrith  our  study  of 
the  terrairi  relief. 


On  the  eve  of  the  independence  of  Brazil,  the  gold  rush  V7as  just 
about  exhausted,  Th5.s  led  to  the  deve?iop:,'.ent  of  agricultural  acuivities 
and,  in  spite  of  the  iniportance  of  uhe  can  cuD-Uivation  areas  at  that  time, 
a  new  crop  developed  and  grevr  rapidly  all  over  the  countiy;  this  wa.s  the 
coffee  crop*  This  coffee  plantation  drive  now  spread  out  and  pornalated  al¬ 
most  the  entire  interior  above  the  Mar  and  Crgaos  mountain  ranges;  coffee 
plantations  brought  a  rather  uniform  soil  utilization  pattern  to  the  valley, 
especially  along  the  I-jiddle  Paraiba.  F'or  a  long  time,  the  basin  of  the 
Paraiba  produced  almost  our  entire  coffee  output. 


During  the  second  half  of  the  19th  century/,  the  Yal?uey,  still  a  very 
important  coff ee-groiring  center,  was  improved  considerably  VTith  respect  to 
transportation.  The  “union  and  industry*’  railroad  line  hefMeen  Potropolis 
and  Jvulz  de  Fora  (I86l),  a  rather  daring  enterprise  at  that  time,  for  a  good 
distance  runs  along  the  current  BR-3  [bighwa^r],  linlcing  these  two  cities; 
the  railroad  link-  between  Ri.o  and  Sao  Paulo  (187?)  was  brdlt  all  the  way  up 
to  the  plateau,  tkrough  the  depression  between  the  Mar  and  Orgaos  mountain 
ranges;  and  the  railroad  link  betvreen  Karra  do  Pirai  (served  by  the  Rio- 
Sao  Paulo  railroad)  and  Lafaiete  (MG  —  at  that  time  ImoWi  by  the  name  of 
Quelus  de  MLnas)  (1884),  represented  undertald/ngs  which  greatly  helped  de«. 
velop  this  valley 
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After  the  coffee  plantations  were  exhausted,  these  producer  regions 
in  the  valley  of  the  Paraiba  rapidly  and  radically  deteriorated.  At  that 
tin;ej,  coffee  had  spread  to  other  araas  which  did  not  suffer  frora  this  phen¬ 
omenon  so  intensively.  The  decline  here  v^3S  speeded  up  tro-Tiendously  as  a 
result  of  the  KLanpower  shortages  at  the  end  of  the  century  and  the  complete 
abolition  of  slavery;  this  just  about  ruined  the  plantationSp  along  x-rith 
the  i^ianpower  shortage;  soil  utilization  methods  were  not  changed  and  new  x^^ork- 
ing  conditions  vrere  not  vjorked  out. 


Agricultural  activities  X'lere  thus  reduced  to 
predominating  mostly  exuonsive  ralk  cattle  raising  a 
the  Paraiba  valley  thus  x>rent  through  a  phase  of  real 


a  minimum  and  x-re  nox^  find 
nd  related  activities; 
stagnation. 


After 


dax-ni  of  the  20th  centurys  industri 
area;  one  of  the  tx^;o  centers  here 


activities  x%er0 
;  the  miring  city 


of 


as  a  result  of  European  (prirm^rily  German)  immigration; 


launched  in  thi 
Juiz  de  Forcj  mainly 
these  people  settled  here  during  the  decade  beginning  in  I89O.  This  was  also 
the  place  where  the  first  hydroelectric  power  plant  in  South  America  was 
built;  here^  alsOp  sprang  up  a  textile  industry  which  earned  that  city  the 
nickname  of  the  ^’Brazilian  Kanchester.*^ 


Simultrcnecuslyj  the  development  of  the  industrial  centers  of  Rio  and 
Sao  Pau].Oj.  outside  the  basin^  but  very  near  it.  brought  about  a  situation  in 
which  more  and  more  people  x^rere  once  again  auuracted  to  the  Paraiba  basin, 
especially  because  of  the  available  water  power,  hydroelectric  poxv^er  plants 
began  uo  spring  up  all  over  and  more  and  more  resources  \reTe  tapped  here;  this 
gave  the  valley  a  tremendous  upsvring,  especially  when  the  'oo^-rer  systems  x^ere 
tied  in  VTith  those  of  Sao  Paulo  and  Rio. 


The  valley  thus  began  to  emerge  from  the  coffee  crisis  as  a  result  of 
industrial  development  although  at  that  time  the  groxrth  rate  X7as  still  rather 
s  low  o 

VJl'ien  plans  v:ere  made  for  the  establishment  of  a  heavy  steel  industry 
facility  in  Brazil,  the  valley  of  the  Paraiba  revealed  conditions  vrhich 
tinnaed  it  into  an  ideal  spot;  the  region  around  Volta  Redonda  X7as  selected 
for  this  facility;  from  a  small  town  of  6,000  people  in  19^0,  it  grex*r  to 
32.000  inhabitants  in  195^^-  According  to  all  indications,  this  tremendous 
grox-rth  V7as  influenced  primarily  by  the  folloXTing  factors:  the  proximity  of 
the  major  consumer  centers;  location  half-x-ray  betx;e9n  the  mines  (in  Minas 
Gerais)  and  the  ports  of  debarkation  and  embarkation  (Santos  and  Rio  de 
Janeiro);  a  magnificent  land  transportation  network;  abundant  and  cheap  pox^er 
I  (Pvio-Sao  Paulo  system);  skilled  manpower;  and  large  supply  of  industrial  x<rater 
j  ( Paraiba  River ) . 

I 

! 

We  can  say  that  the  foimding  of  Volta  Redonda  launched  a  new  indust¬ 
rial  phase  in  the  valley  which  is  currently  keeping  up  with  the  over-all 
national  grov.'th  rate. 


I 
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2,2«  Po'onlation  Aspects 


^  .  /A®  ■t-he  Paraiba  is  heavily  populated;  we  might  estimate 

^  million;  this  would  give  us  a  population  dan- 
. oj.  moi't.  ouan  people  per  sq  km.  There  is  a  marked  balance  between  the 
uroan  and  the  rural  population. 

+1,  population  nuclei  (including  only  the  urban  population), 

on  uhe  basis  0.1  the  I96O  censusjj  are  the  fcllo'c-ring: 

...  (128,300  inhabitants).  Muriae 

(O,6j0),  Uba  (25,40u;.  Cataguases  (24.800),  Santos  Dumont  (24.100),  Leo- 
pOo-Cina  (21,500),  and  Alemr* Paraiba.  (19.300); 

Redonaa  (84,000).  Nova  Friburgo  (55,600),  Barra  f-Iansa 
(y 1,500),  ieresopolis  (29,700),  and  Itaperuna  (ZZ,?00); 

—  in  Sao  Paulo;  Taubate  (65,900),  Sao  Jose  dos  Camoos  (56,800), 
Guaratingueta  (38.30p.  Jacarei  (28,100),  Cruzeiro  (27,000)*,  Lorena  (26,000), 
and  Pindamonhangaba  (20,100). 

iUe  population  does  not  reveal  any  special  characteristics  here,  ex- 
cep^  for  the  rather  great  degree  of  miscegenation.  The  grouns  of  European 
arrragrants  (mostly  Germans,  especially  in  the  regions  of  Juiz  de  Fora, 
PeL-ropolis  and  Nova  Fi'iburgo)and  Asian  immigrants  (mostly  Japanese,  heavily 
concentrated  in  the  Sao  Paulo  portion  of  the  valley),  contributed  greatly  to 
the  settlement^ Ox  the  valley;  nevertheless,  no  major  settlements  of  for- 
eigners  [^‘^sssiirdlabed  iinirn.grants 3  continued  to  exist  here,* 

interesting  and  worthwMle  educational 
^Sterns,  the  lacvor  of  education  here  is  most  closely  tied-in  with  the  psy¬ 
chological  factors;  a  few  of  these  institution  * 


are  nationally  famous,  such 


a.  tie  collep  at  Nova  ^riburgo,  in  the  city  by  the  same  name,  and  the  I^A 
.x,!?4^^"^''^h^'Sineering  Institute)  at  Sao  Jose  dos  Campos;  in  this  valley. 

Resende,  we  have  the  magnificent  I'iiiitary  Academy  of  x\gulhas 
Ne^ras,  an  establishment  where  Brazilian  army  officers  are  being  Gained. 

2.3.  Over- a 11  Estimate 


The  historical  antecedents  indicate  that  this  region  has  played 
a  rxxjor  role  in  uhe  development  of  the  ns.tion  as  a  whole. 

^  As  far  as  the  population  potential  is  concerned,  speaking  in  terius 
01  population  density  and  t5T3e^of  settler,  we  can  say  that  this  is  a  quar.- 
titatively  and  qualitatively  high-level  area. 


i 

I 
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[3.  Ecor.Qriiic  Factors 


3ol^  S>:traction  Industry?- 
i-Iineral  ?>:tractiGn 

Fuels: 

The  basin  does  not  rex^eal  any  deposits  of  petroienm  or  rriineral 

carbon « 


In  the  Tertiary  basins  of  the  Middle  Paraiba  ve  have  large  deposits 
of  oil- containing  layers  in  the  form  popularly  called  (by  the  way  incorrectly, 
so)  pyrobitumdnous  schists. 

The  reserves  of  petroleum  here  have  been  estiraated  at  about  2  billion 
barrels;  compared  to  the  other  Brazilian  fuel  reserves,  this  would  be  about 
3  tiiTi&s  the  known  petroleum  reserve  of  Bahia  and  this  could  also  be  compared 
to  the  energy  of  about  i/3  of  cur  already  identified  Brazilian  carbon  r&- 
s  erves  , 


E>rtraction  as  such  does  not  involve  any  problems  because  the  horizons 
are  almost  on  the  surface.  However,  the  selection  of  a  product  that  can  be 
processed  and  its  actual  processing  do  involve  problems.  The  selection  in¬ 
volves  problems  because  of  the  arrangement  of  the  richer  layers  between 
poorer  and  sterile  horizons;  the  processing  as  such  [that  is  to  say,  the  re¬ 
fining]  vxo'old  involve  problems  of  a  technical  and  economic  natiire  and  we  are 
still  runriing  tests  here. 

The  production  of  liquid  or  gas  fuels  by  means  of  the  distillation  of 
the  schist  has  been  experimented  wdth  since  the  last  century  in  various 
places  where  deposits  are  located.  The  comparaes  which  tried  to  develop 
tlds  on  an  industrial  scale,  by  means  of  small  plants,  v^ere  inspired  more  by 
optiiTiism  than  by  scientific  background  and  many  times  they  employed  a  rather 
primitive  technology;  these  companies  have  been  shut  doT^m  and,  what  is  even 
worse,  they  created  the  mistaken  idea  that  industrialization  here  with  bi¬ 
tuminous  schists  as  an  economic  basis  would  not  be  worth  while. 

In  195^  bhe  goverrmnent  set  up  the  CIX3  (Bituminous  Schist  Industrial¬ 
isation  Commission)  vrhich,  at  Tremembe,  near  Taubate,  established  an  experi¬ 
mental  station  for  the  processing  of  this  material;  here  realistic  tests  can 
be  conducted.  The  SIX  (Superintendency  of  the  Industrial  Development  of 
Schist  [slate]),  which  replaced  the  CIXB,  now  a  part  of  Petrobras,  through 
its  pi-’ocessing  division,  developed  a  process  (called  Petro-Six)  which  proved 
highly  efficient  in  the  pilot  plant  and  vrhose  applicability  VTili  be  checked 
in  a  prototype  plant  to  be  built  by  Petrobras  in  the  area  of  the  basin,  at 
S.  Mateus  do  Sul  (PR),  where  we  have  another  major  deposit  of  slate  (Irati 
formation) . 

The  superintendent  of  the  53IX,  in  a  statement  released  in  1963? 
thougjht  his  team  had  been  successful  in  what  he  called  ^meeting  the  challerige^* 
presented  to  his  group. 
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We  Tii-ast  hovrever  keep  in  mnd  thatj  at  least  for  the  beginning,  Petro~ 
bras  v.tfll  give  priority  in  these  projects  to  the  regions  outside  the  basin 
or,  more  specifically,  to  the  areas  formed  by  the  Irati  formation. 

In  addition  to  slate,  the  basin  also  rex-eals  deposits  of  peat  and 
lignite.  There  are  peat  bogs  in  the  townships  of  Campos,  Barra  Mansa, 
Rescnde,  Bom  Jardim  (IC-),  Pin-^amonhangaba,  Taubate  and  Cacapava.  Some  of 
these  are  rather  small-scale  and  local  operations,  except  of  course  for  the 
period  of  the  last  war  (between  19^2  and  19^5) »  when  there  was  a  great  short¬ 
age  of  fuels  and  when  the  Kh'CB  had  to  go  into  the  peat  bogs  of  the  last- 
named  three  tovmships.  Thiere  are  deposits  of  lignite  in  the  regions  of  Qua- 
tis,  township  of  Barra  Mansa,  and  in  the  township  of  Cacapava.  The  first- 
named  area  is  not  at  all  important  and  the  second  area  was  effectively  oper¬ 
ated.  only  during  the  fncl.  shortages  in  1918-1920  and  19^. 

I''S.nes  and  Mnerals; 

The  geological  structure  of  the  basin  has  turned  out  to  be 
rather  \mfavorable  from  the  viewpoint  of  mines  and  minerals. 

The  only  deposit  which  is  really  xrorth  mentioning  is  marble  and  here 
the  principal  producing  tovmships  are  Ks.r  de  Espanha  (IC-),  Campos  and  Canta- 
galo  (RJ).  The  first  named  is  the  biggest  producer  in  JQ.nas  Gerais,  account¬ 
ing  for  about  1/3  of  the  output  of  the  state;  the  other  two  are  the  principal 
producers  in  the  state  of  Pdo,  v-Jith  a  volume  approximately  equal  to  that  of 
Kar  de  Espanha.  Altogether,  the  basin  provided  for  less  than  1/3  of  the 
Bi’azilian  output  vdth  a  figure  of  12,000  tons  in  1961. 

The  basin  a].so  reveals  the  follow'ing  deposits : 

—  Limestone,  generally  found  almost  all  over  the  area; 

—  psrrite  (sulfur),  in  Itn.vera  (RJ); 

—  Clay  particularly  kaolin  and  "tagua*';  kaolin  at  Barra  do  Pirai, 
Valenca,  Sapucala  and  Sumidouro,  in  the  state  of  Rio,  and  in  Juiz  de  Fora, 
Bicas,  and  Liar  de  Espanha  in  Minas  Gerais;  and  "tagua"  in  PindamorJiangaba 
and  Taubate,  in  Sao  Paulo; 

—  Feldspar,  at  Juiz  de  Fora; 

—  Quartzite,  at  Jacarei; 

—  Graphite,  in  Sao  Fidelis,  Padua,  and  Itaperuna  (RJ); 

—  Diatomite,  at  Campos; 

—  Mica,  at  Matias  Barbosa,  Bicas,  and  Lima  Duarte,  (KG); 

—  Mickel,  at  Tres  Rios; 

— ”  Kiobium  and  tantalum,  in  the  form  of  co3-umbite  and  tantalite  at 
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iroay  PoitJDa^  and  Kuriae  (r5d); 

—  Zirconium  —  Zirconite,  at  Sapucaia; 

—  Thorinraj,  along  the  Pomba  and  Muriae  rivers @  in  the  townships  of 
Sapucaia  and  Valenca  (RJ)  and  along  the  litoral  we  have  already  identified 
deposits  of  thoritan-bearing  inonaaite  although  there  is  disagreement  as  to 
the  real  possibilities  of  these  deposits. 

3«i.2*  Vep-etable  Extraction 

V/ith  the  almost  total  devastation  of  the  forest  reserves  in  the 
area^  we  find  that  vegetable  extraction  is  almost  extinct  here, 

3.1.3.  Fishing 

In  spite  of  some  of  the  rather  suggestive  naraes^  such  as  the 
Peixes  Pirai  and  other  rivers  (meaning  fish  river,  in  Tupi),  the  rivers  of 
the  basin  camiot  be  considered  very  rich  in  fish.  The  office  of  the  Secre¬ 
tary  of  Agriculture  of  Sao  Paulo,  wuth  some  success,  tried  to  introduce  some 
of  the  more  attractive  species.  As  a  result  of  this  effort,  we  now  can  find 
catfish  all  along  the  Fdddle  Paraiba. 

3,2.  Agricultural  Production 

With  the  exhaustion  of  a  large  portion  of  the  area  of  the  basin, 
due  to  the  helter-skelter  cultivation  of  coffee,  we  find  that  agricultural 
activities  are  coiafined  to  a  rather  restricted  area.  We  might  however  men¬ 
tion  the  fcllovdng  major  aspects  here: 

--  subsistence  farmings  extensive  throughout  the  entire  area  T*rhich 
can  be  considered  self-sufficient  from  this  viewpoint;  there  is  a  surplus  in 
some  products  and  these  surpluses  are  shipped  to  the  major  centers  in  Rio 
and  Sao  Paulo;  here  w©  might  mention  rice  which  is  cultivated  very  exten¬ 
sively  in  the  Sao  Paulo  portion  of  the  ruddle  Paraiba,  and  in  the  basin  of 
the  Kuiuae  where  we  have,  in  addition,  corn,  potatoes,  beans,  tomatoes,  and 
garden  vegetables  in  general; 

—  sugar  cane^  the  region  of  Campos,  the  basin  of  the  Pomba  River  and 
the  region  of  Resende,  particularly  the  former,  are  the  major  producer  cent¬ 
ers  here,  accounting,  altogether,  for  about  i2^:S  of  the  Brazilian  output; 

—  coffee;  in  spite  of  the  drop  in  this  industry,  the  basin  still 
reveals  a  rather  considerable  coffee  production; 

—  cotton;  we  have  a  number  of  cotton  plantations  here,  particularly 
in  the  zones  of  ^^uriae,  Cantagalo,  and  along  the  terraces  following  the  bed 
of  the  Taddlo  Paraiba; 

—  fruit  cultivation;  here  we  have  a  i-ride  vp.riety  of  species  with  a 
nur/iber  of  exportable  siirpluses  or  >rith  other  surpluses  that  can  be  used  in 


zhe  by  v:ay  oi'  example  vre  night  mention  the  regions  of  Sapucaia 

c.n^-  Ijca--,  are  j-amcus  for  the  oiiality  s.nci  puantaty  of  their  uiangoesj  and 

of  course  He  must  not  forget,  the  zone  of  Carapos  which  is  a  major  producer  of 
excellent  giiavao  paste; 

— -  flower  cultivation;  here  the  cities  of  Potropolisj  Teresopolis  and 
Nova  Friburgo  are  outstandingly  successful  in  the  production  of  flowers  for 
the  market  of  G'oanabaraj  particularly  in  the  orchid  line; 

--  eucalyptus;  one  of  the  ways  in  which  the  land  is  used  here  involves 
"che  gro^/fing  of  eucalyptus  trees;  this  practice  however  must  not  be  confused 
with  the  kind  of  conservationist  reforestation  which  this  valley  needs  so 
badly;  what  this  area  n.5sds  is  a  program  for  the  immediate  and  ovex'-all  in¬ 
crease  in  timbei'  to  ropl.:. ?,e  the  exhausted  forest  reserves;  this  is  particu¬ 
larly  true  of  the  Ss.o  Pa\tLo  section  oi  the  l-liddle  Paraiba  where  the  eucalyptus 
:^'s  planted  on  a  major  scale;  from  this  tree  we  get  lumber,  charcoal,  rail¬ 
road  ties,  consuruction  material,  and  raw  material  for  paper  production. 

3 ' 3 .  Animal  Husbandly,^ 

Here  we  have  extensive  beef  cattle  ranches,  specializing  parti- 
cularly^in  raising  milk  cows  for  dairies;  this  ranching  industry  has  replaced 
the  coffee  plantation  sector,  especially  in  view  of  the  manpower  shortage  and 
the  low  yield  from  the  exhausted  soil.  But  this  did  not  help  in  the  economic 
recovery  of  the  area  because  animal  husbandry  here  is  bein,g  conducted  in  a 
rather  inefficient  fashion,  ^'O.th  a  few  honorable  exceptions.  As  a  rule,  there 
is  no  effort  being  made  to  raise  pure-bred  cattle;  the  stable  facilities  are 
very  pool-  and  the  pastures  are  liken-rise  very  poor.  Nevertheless,  the  valley 
does  have  a  considerable  dairy  output  and  here  we  might  mention  the  townships 
OI  Santos  Dumont,  Tres  Rios,  Vassouras,  icesende  and  Taubate;  here  we  have  not 
only  a  large^  volume  of  rtdlk  but  also  derivative  products  (cheese,  cream,  but¬ 
ter,  bui.ter-rd.lk,  etc).  Some  of  the  beef  cattle  are  slaughtered  but  most  of 
the  meat  is  consujTied  in  the  valley;  beef  cattle  is  also  used  for  field  work 
although  on  an  ever  smaller  scale. 

In  addition  to  beef  cattle,  the  basin  reveals  large  herds  of  pigs  as 
well  as  poultry  farms.  The  herds  of  horses,  mules,  sheep,  goats,  and  so  on, 
are  relatively  small  in  number  and  importance. 

3’^*  Industrial  Production 

The  basin  of  the  Paraiba,  even  before  the  CSN,  revealed  a  rather 
considerable  industrial  developraent;  but  it  grovr  tremendously  after  the  es¬ 
tablishment  of  the  CSN  and  today  vra  have  a  largo  number  of  industrial  facil¬ 
ities  scattered  all  over  the  area,  featu.ring  a  vride  variety  of  activities. 

We  can  su;(nmarize  the  situation  here  as  follows; 

Electric  Povrer.  V^e  have  seen  that  the  Paraiba  Paver  and  its 
tribi2taries  offer  good  possibilities  for  electric  povrer  production,  Hovrever, 
most  of  the  vrater  bodies  here  do  not  permit  the  establishment  of  major  .facil¬ 
ities;  they  can  therefore  only  supply  some  of  the  loca.1  needs,  as  in  the  case 
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of  the  ?3.£banhas  Paraibuna  (tributary!-)  and  Preto  rivers  which,  with  a  few 
sriailer  electric  power  plants  in  operation,  now  supply  the  regions  of  Petro- 
polio,  Jirla  de  Fora,  and  Tres  Rios. 


The  '.najor  m-idertakings  here  primarily  involve  the  tapping  of  water 
sources  on  the  other  side  of  the  divide;  this  is  true  for  instance  of  the 


regj-On  ol’  i 
to  the  dam 


.lly  sup; 


.rra  do  Pirai  Xv^here  'i^rater  is  being  pumped  from  the  Paraiba  River 
.long  the  Pirai  River;  in  the  second  section  of  this  ptimping  sys- 

the  divide^  and  it  is  then  fin¬ 
ish  st  of  the  Water  supplied  to 


water  is  moved  from  the  dam^  across 
:d_ied  to  the  Installations  at  Lajes. 


the  power  plants  here  corries  from  the  basin  and  we  mdght  take  a  quick  look  at 
thera  here*  The  most  important  ones  are  the  foll.owlng: 


Kilo  Pecanha.:,  now  operational^  turning  out  330$ 000  kt*^ 

PonteSj  now  operational,,  producing  IT^-^SOCO  kvv.^  \rxth  a  new  plant  being 
programmed  here  for  a  final  output  of  yZ^^OOQ  lew. 

Ponte  Cobertaj  producing  45,000  kv:  with  another  45^000  kw  capacity 
under  consti'uctione 

Along  the  Paraiba  River  we  might  mention  the  following  plants: 

Paredao-P*anil,  under  construction,  in  the  Resende  (RJ),  for  a 
planned  output  of  210,000  kvr, 

Ilha  dos  Pombos,  now  operational,  suppl^ring  162,000  kie. 

Along  the  ti^ibutaries  we  might  mention  the  following: 

Sobraji,  programmed  for  ^1^000  krw,  on  the  Paraibuna  (tributary)  Pdver. 

Picada  and  Cotejipe,  both  of  them  on  the  Peixs  River,  in  the  basin 
of  the  Paraibuna  (tributary),  designed  for  36>000  and  14,000  be,  respectively. 

Piau,  on  the  Piau  River,  basin  of  the  Pomba  River,  now  turning  out 
19,000  kvj  wdth  another  9*000  kw  facility  under  construction. 

Mauricio  B,  on  the  Novo  River,  basin  of  the  Pomba,  now  turning  out 
10,000  lcv.%  with  another  15*000  kv7  under  construction. 

Areal,  on  Piabanha  Pdver,  now  operational  and  producing  18,000 

Power  plant  projects  are  novr  under  study  at  Simplicio  and  Sapucaia, 
botPi  of  them  on  the  Paraiba  River,  in  the  region  of  Sapucaia,  programraed  for 
200,000  and  400,000  br,  respectively. 

After  all  of  the  projects  now  under  construction  or  on  the  draT^Jlng 
boards  have  been  completed,  the  Paraiba  basin  wrill  turn  out  the  rather  ap¬ 
preciable  total  of  1.8  million  br,  including  the  smaller  plants.  Of  course, 
a  major  portion  of  this  potential  x-tIII  be  supplied  to  the  state  of  Guana- 


bar^-j  which  is  outside  the  basin;  nevertheless  we  raust  point  out  that  the 
connection  of  that  system  with  the  Sao  Paulo  system,,  which  has  already  been 
established^  and  with  the  F'ornas  system^  to  be  established  shortly,  the  bas^ 
in  ^.“dll  have  tremandous  possibilities  for  supplying  its  own  area. 

Metallurgy ; 

Heavy  Industry; 

In  our  discussion  of  the  hj.storical  background  of  the  basin  we 
saw  that  the  region  of  Volta  Redonda  was  selected  for  the  establishment  of 
the  National  Heavy  Industry  Company  V7hose  development  marked  Brasil ‘'s  debut 
in  the  heavy  industry  sector.  This  facility  became  operational  in  19^6 
with  a  figure  of  250,000  t  of  steel  per  year;  in  1962,  the  figure  had  gone  up 
to  1,250,000  t.  Most  of  the  output  goes  to  consurriers  in  Rio  and  Sao  Paulo, 
This  heavy  industry  center  gets  its  mining  products  from  Mnas  Gerais  and 
its  coal  from  Santa  Catarina,  although  ot?ier  coal  shipments  come  from  abroad. 

In  addition  to  the  CSN  [National  Heavy  Industry  Company],  we  might 
mention  the  Barra  Mansa  Heavy  Industry  Corporation  and  the  Barbara  Metallur¬ 
gical  Company,  both  of  thera  located  in  the  city  of  Barra  Niansa,  in  the  state 
of  Rio  de  Janeiro,  In  1962,  the  former  turned  out  67,000  t  of  steel  whereas 
the  production  of  the  latter  is  intended  for  its  ovm  metallurgical  uses. 

Both  of  them  get  minerals  and  mining  products  from  Mnas  Gerais  whereas  the 
fuel  in  the  case  of  the  former,  is  primarily  petroleum  and,  in  the  case  of 
the  Barbara  plant,  vegetal  coal, 

^ ^ )  Konferrous  Metals : 

The  CRSSbl  (Stanniferous  Company  of  Brazil)  has  a  plant  at  Volta 
Redonda  where  it  processes  mining  products  from  various  sources,  particularly 
cassiterite.  Together  T-Jith  the  Ccmp<anhia  Industrial  Fluminense  [Rio  de  Jar>- 
eiro  Industrial  Compari^y],  which  is  based  outside  the  region  of  the  basin,  in 
Niteroi,  it  is  responsible  for  the  production  of  tin  in  the  state  of  Rio  de 
Janeiro;  in  1961  the  output  was  1,5^3  more  than  9Qfo  of  the  Brazilian  total 
output. 


Nori-metallic  M3.nerals,  This  basin  is  the  home  for  a  rather 
diversified  industry  whi.ch  processes  these  rainerals;  here  we  might  mention 
the  production  of  Portland  cement,  with  a  factory  at  Campos  (Cimento  ParaivSo) 
and  another  one  at  Volta  Redonda  (Cimento  Tupi);  the  latter  is  of  the  sider- 
urgical  type;  a  nuriiber  of  towns  have  factories  turnirjg  out  cement  products; 
various  other  products,  including  refractory  bricks,  ceramrlc  products,  and 
so  on,  are  also  produced  here  in  a  number  of  towns. 

— ’  CHo''n.cal  Products,  In  its  coking  plant,  the  CSN  turns  out 
various  by-products  which  in  the  past  had  to  be  imported;  here  vfe  might  men¬ 
tion  benzol,  toluol,  jiaphthalene  tar,  creosote  oil,  anthracenic  oil,  >ylol, 
disinfectant  oil,  ammonium  sulfate,  pitchy  solvent  naphtha,  etc.  In  addi¬ 
tion  to  the  CSN  \<re  also  have  the  power  plants  (the  President  Vargas 

Factory  at  Piqueted  SP)  and  the  Dupont  Company  (at  Barra  I^nsa)  as  well  as 
the  major  installations  wki.ch  the  big  Sandoz  Company  is  erecting  at  Resende; 
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here  the  company  tuj:*n  out  its  entire  line  of  products  (cheirdcal  pro¬ 

ducts  for  textiles^  leather,  paper,  and  other  items). 


Transportation  Sguioment.  Here  vTb  'must  really  emphasize  the 
auto  factory  of  General  Motors,  at  Sao  Jose  dos  Campos,  and  the  National 
RaiLc'oad  Car  Factory,  at  Cruzeiro. 


f^'^ocessinp:  Industries;  Food  Products.  Iv©  can  find  food  pro¬ 
ducts  plants  almost  in  the  entire  area;  here  vre  roight  especially  emphasize 
the  dairy  industry  in  a  number  of  tovrnships  in  Miners,  and  in  the  states  of 
Rio  and  Sao  Paulo;  next  we  have  sugar  refining,  particularly  at  Campos,  Re¬ 
send©  and  Juiz  de  Fora;  we  also  have  candy  factories  here,  primarily  at 
^Campos  and  Taixbate;  na>rt  we  have  cracker  and  biscuit  factories,  particularly 
the  factories  at  Jacarei  and  Petropolis;  we  also  have  many  rice,  coffee, 
porn,  and  cassava  processing  plants  and  of  course  beverage  plants. 


T^txtiles.  Here  we  might  mention  especially  the  townships  of 
Ta'ubate,  Jiiiz  de  Fora,  Jacarei  and  Sao  Jose  dos  Campos,  although  we  have 
other  big  plants  in  a  number  of  other  tovms. 


—  Metallurgical  Sector.  A  number  of  factories  have  been  estab¬ 
lished  in  the  basin  for  the  purpose  of  utilizing  the  sheet  metal  and  steel 
plate  tiunaed  out  by  Volta  Redonda,  in  addition  to  the  Barbara  Metallurgical 
Company/  which  mil  turn  out  forged  ms-terial  and  iron  pipe  for  various  pur¬ 
poses,  Araong  the  other  installations  we  rrdght  mention  the  heax’y-machine 
building  plant  at  Taubate,  in  Taubate,  the  Babcock  boiler  factory,  in  Resende, 
and  various  other  steel  plants  in  the  area. 

3 « 5 Transportation  Routes 

3.5-i*  Land  transportation:  Railroads  (Figure  4).  The  basin  of 
the  Paraiba  is  served  by  one  of  the  best  railroad  networks,  including  the 
Central  Puailo'oad  of  Brazil,  the  Leopoldina  railroad,  the  Rede  I'dneira  d© 
Viacao^  and  the  Campos  do  Jordao  railroad. 

The  EFC3  (Central  Pcailroad  of  Brazil)  comes  into  the  basin,  from  Rio 
de  Janeiro,  on  a  standard  [x'd.de]- gauge,  double^traok  line,  reaching  the 
e~alley  thorough  the  depression  between  the  Orgaos  raountain  range  and  the 
Sao  Paulo  section  of  the  Mar  mountain  range,  extending  all  the  way  to  Barra 
do  Pirai.  Up  to  that  point  it  corresponds  to  the  section  jointly  used  by 
the  TPS,  TPO,  TPC,  and  TPN  [siej. 

Here  it  splits,  continuing  x^dth  the  xvide-gauge  track,  although  this 
time  single-track,  toward  Barra  Mansa  (section  jointly  operated  with  the 
TPS  and  TPO)  and  toward  Belo  Horizonte  (together  with  the  TPC  and  TPN)*  From 
Barra  Hansa  the  EFCB  continues  to  Sao  Paulo,  constituting  the  TPS. 

The  EFCB  then  operates  the  so-called  auxiliary  line;  this  is  a  narrow- 
gauge  line  linkring  Japeri  outside  the  basin,  to  Tres  Rios  and  some  branch 
lines  on  either  side  of  TPC;  here  we  might  mention  the  L  3^,  beWeen  Benfica 
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and  Lir.a  j-a.rrte  (rD)  which  in  the  future  is  to  be  linked  with  the  TPO. 

The  Red.:;  IT.neira  de  Viacao  links  Angra  dos  Reis^  on  the  shore,  to  the 
vSoutheiTa  part  of  Rinas^,  crossing  the  TPS  at  Barra  Mansa  and  constituting, 
iroiTi  here  on,  the  narrow-gauge  and  single-gauge  track  TPO.  In  this  same 
fashion  it  then  runs  on  to  Cruzeiro  (SP),  connecting  the  TPS  to  the  TPO  in 
the  southern  part  of  the  state  vf  I^n-nas,  outside  the  basin. 

The  Leopoldina  railroad  connects  Iblo  de  Janeiro  and  Niteroi  vrith 
Vitoria  (E3),  crossing  the  basin  at  Campos^  along  the  Lower  Paraiba,  consti¬ 
tuting  the  T4,  which  is  a  narrow«-gauge  and  single-track  line.  In  the  same 
way  it  links  Rio  de  Janeiro  to  the  forst  zone  of  Minas,  climbing  over  the 
mountain  range  by  means  of  a  cog  rail  system,  to  Petropolis,  constitutirig 
railroad  link  L30.  This  L30  line  links  up  with  the  TPC  at  'Ires  Rios,  as 
well  as  Juiz  de  Fora,  through  the  L31  line  —  Furtado  de  Carapos  —  and  Jiiiz 
4e  Fora,  continuing  on  to  Ponte  Nova,  outside  the  basin. 

Between  the  T4  and  the  L30,  the  Leopoldina  railroad  is  made  up  of  a 
network  of  several  branches,. 

The  Campos  do  Jordan  railroad  links  Pindamonhangaba,  on  the  TPS,  with 
Carapos  do  Jordao„ 

larrhuays  (Fa.gure  ^ ) 

The  basin  is  also  served  by  the  magnificent  highw'ay  network  and 
here  we  might  single  out  the  folloT-ring: 


BIL-2  [highx<ray]  —  Rio  —  Sao  Paulo,  paved,  two- Ian  a  highway  nox'.'  under 
construction; 

B?^."3  —  Rio  —  Belo  Horizonte,  paved; 

3rU-4  —  Rio— 3a.hia,  paved;  the  section  betw^een  Teresopolis  and  Alem^ 
Paraiba  is  now’’  under  construction  and  for  the  time  being  this  section  is  be¬ 
ing  replaced  by  BP^3  between  Rio  and  Areal  and  by  BR-83  between  Areal  and 
Alem- Paraiba; 

3rt«5  Rio— Vitoria,  crosses  the  basin  at  Campos;  paved  up  to  Campos 
and  from  here,  to  the  boundary  of  the  basin,  it  is  now  in  the  process  of  be¬ 
ing  paved; 


3R-32  —  Sao  Joao  da  Barra— Campos— Muriae—Cataguases—Juiz  de  Fora 
— Caxambu,  under  construction,  finished  up  to  Muriae,  with  only  a  few  sec¬ 
tions  paved; 

ER^5?  Earra  Mansa— Tres  Pdos,  paved,  links  B?v-2  to  BR-3 
through  nRr^Sj/  also  to  lBPt’^4; 


BR-58  From  Resende  to  Caxambu,  paved; 


BR^76  — '  Lorena — pj-quete—Itajuba,  paved; 


Rindamonhangabs. —  Campos  do  Jordao — Itajuba; 


3Rr.82  Leopoldina— Uba ; 

BH-83  Areal — Alem — Paraiba,  paves,  curreritly  used  as  replacement 

for  the  section  of  Blt-b  which  is  nov?  under  construe vion. 

In  addition  to  the  federal  highways,  we  have  a  number  of  state  high- 
vrjys  which  are  in  rather  good  condition. 

3.5,2.  Water-ways.  The  waterways  are  rather  unimportant  here  al¬ 
though  V7e  might  mention  navigation  on  the  Lower  Paraiba,  between  Sao  Joao  da 
Barra  and  Sao  Fidelis. 


3.5.3.  Airways .  Although  we  do  not  have  any  regular  lines  serv¬ 
ing  the  val-lsy,  manjr  cities  have  good  landing  fields  and  have  a  rather  heavy 
volur.ie  of  air  traffic  involving  small  private  airplanes  and  air  taxi  service 
by  the  air  lines. 

3.6,  Q-ver-all  Estima.te 

The  economdc  factors  in  this  area  would  appear  to  make  the  basin 
of  the  Paraiba  extremely  important  in  the  fuaure  development  of  the  nation's 
economy. 

The  basin  is  a  supplier  of  animal  husbandr;>’-  and  agricultural  products 
for  the  major  centers  of *  Rio  and  Sao  Paulo;  its  supporting  and  basic  indus¬ 
tries  activities,  particularly  hydroelectric  power  and  the  product  line  of 
the  C3N  make  it  a  rather  important  part  of  the  country;  next  we  might  men¬ 
tion  its  late  development  in  various  sectors  of  the  industrial  field  as  such; 
it  also  has  a  magnificent  transportation  network  and  we  would  certainly  not 
be  exaggerating  if  we  were  to  say  that  this  is  one  of  the  up  and  coming  econ¬ 
omic  regions  of  Brazil. 


b.  Political  Factors 

There  are  no  political  factors  that  would  appear  to  have  any  major 
irifluence  on  the  problems  of  the  basin.  The  recent  movement  of  the  capital 
of  the  republic  to  the  interior  and  the  subsequent  creation  of  the  state  of 
Guanabara",  to  all  appearances,  did  not  have  any  positive  or  negative  effects 
that  are  viorthy  of  mention  here. 


5,  Conclusions 

On  the  basis  of  our  analysis  of  all  of  the  various  factors  involved 
in  the  basin  of  the  southern  Paraiba,  w-e  might  come  up  with  the  follovjing 
conclusions : 


The  basin  reveals  predominantly  favorable  factors  in  all  aspects; 


;jr.or-,p:  the  favorable  aspects  we  ifaght  raentior:  the  position  of  the 
area  with  i'ow'ect  to  the^  major  centers  of  liiOp  Sao  Paulo,  and  Belo  Horizonte, 
.'itr.tu^  w  G.-..  uiV.  p/  cdOiTiina,nt  soul  t^pes,  tne  water  power  potential  anci  the 


vrea  ther ; 


As  far  as  the  historical  background  goes,  wo  mentioned  that  the 
oasin  participated  in  almost  all  of  the  Kiajcr  events  marking  the  economic 
deve.lopm8nt  of  the  nation; 

Its  manpower  potential  is  quite  high,  both  quantitatively  and  quali. 


ilmong  the  economic  factors  we  rdght  mention  the  diversification  of 
act:'. VI ties  in  the  valley  and  the  magnificent  transportation  network  available 
Inhere;  vre  rrdght  also  mention  the  importance  of  the  basic  industries  and  the 
processing  industries  which  are  located  in  this  basin; 

Among  L.he  uniavorable  factors  we  must  keep  in  mind  that  these  factors 
are ^almost ^entirely  cancelled  out  by  others  vrhich,  because  they  are  so  tre¬ 
mendously  favorable,  more  or  less  counterbalance  the  unfavorable  factors; 
whus  we  ca.n  say  that  che  dniicult  terrain  relief  of  the  basin  and  the  rather 
precaj.j.ous  na.ture  Ox  its  idvers,  with  the  almost  comolete  absen,  *.  of  navigable 
sections, ^  did  not  prevent  the  establishment  of  a  magrdficent  transportation 
networ;-:;  Decides,  as  we  said  before,  we  must  always  consider  the  relative 
posit-ion  of  this  basin;  the  shortage  of  ma  jor  mineral  resources  and  the  lack 
of  a  mineral  extraction  industry  did  not  prevent  the  establishment  of  a 
heaiy  industi’y  in  the  basin  because  there  were  some  other  very  favorable  fac- 
Lors  which  made  this  development  possible. 

in  conclusion,  i.in3.11y,  we  can  say  uriax.  the  basin  is  extremely  im'oor't— 
ant,  compared  to  some  of  the  other  parts  of  the  country. 

The  Arar'xiaia-Tocantlns  Complex  and  the  CIVAT 

(Source:  Cr/aT  ((Inter— State  Commission  of  the  Arc'^uaia  and  Tocantins 
Valleys].) 


introduction 

( 

because  of  the  shortage  of  financial  and  technical  resou:'*ces 
in  rirszii,  do  not  have  the  proper  conditions  for  an  over-all  and  effective 
attack  in  all^ar&as;  this  means  that  vae  must  carefully  select  our  projects 
-and  assign  priority  to  the  most  important  problems.  V7e  are  sure  that,  if 
the  criterion  of  priority  were  .foliowed,  3.raaiis’s  most  underdsvcioped’area 
would  not ^ continue  to  be  abandoned;  yet,  this  is  the  area  with  the' best  out- 
loo.<  and  it  x-rould  be  difficult  to  find  another  region  that  should  have  a 
higher  priori tj'’  than  the  valleys  of  the  Araguaia  and  the  Tocantins. 

Among  various  supporting  arguments  we  rnght  mention  the  ct  that,  w’-e 

federal  investment  here  jn  the  form  o-'  the  Brasilia- 


alrcsdy  htive 


101 


lighway,  that  is 


Highway 


14. 


Another  very  important  fact  is  represented  by  the  tremendous 
ways  running  through  the  region;  here  xce  have  inmonse  possibilities 
iration  at  least  for  boats  and  ferries,  if  we  do  tne  proper  kind  of 


water- 
for  nav- 
plan^ 


The  factor  of  colonization  and  settlement 
part  of  such  other  areas  of  acti\'lty  as  electric 
facilities,  education,  public  health,  etc. 


is  of  course  a  very  integral 
power,  irrigation,  port 


IjUO  to  the  tremendous  variety  of  the  problems,  due  to  their  enormous 
compls:d.ty,  combined  vrith  the  shortage  of  resources  and  the  lack  of  time,  we 
must  closely  coordinate  and  carefully  plan  the  entire  effort  because  that  is 
the  only  way  we  can  avoid  duplication  and  failure. 


invo 
in  t 
this 


Because  of  the  tremendous  importance  of  the  problems  of  the  region 
because  of  the  urgency  of  the  solution  of  these  problems  for  the  state 
Ived  and  for  Brazil  as  a  vrhole,  an  agreement  was  signed  on  8  June  I962 
he  city  of  Araxa,  setting  up  the  CIVAT  for  the  over-all  development  of 
fabulous  valley. 
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Population 

The  area  of  the  basin  covers  88ii’,44C  sc  1cm  and  is  located  in  the  state 
of  Geias  vjhere  we  have  the  major  portion  of  the  territory  or  49,0%;  21.7'>3 
arc  located  in  lato  Grosso,  15%  in  Para;  13.6%  in  b>.ranhao;  and  0.7%  in  the 
Federal  District, 

The  population  of  the  valleys,  according  to  the  I96O  census,  was 
i,994,^b31  and  today  should  be  more  than  2,000,000. 

In  the  valleys  of  Araguaia  and  Tocantins  we  ha.ve  177  townships;  of 
those  141  are  located  in  Goias,  12  in  Mato  Grosso,  I6  in  Para,  7  in  I-laranhao, 
and  the  Federal  District. 

General  Aspects  of  Production  and  of  the  Socio-Economic  Situation 

The  region  on  which  we  are  focusing  our  attention  now  has  some  un¬ 
usually  advantageous  characteristics  which  we  might  describe  as  follows; 

Linlcing  the  nearest  foreign  trade  port  to  the  capital  of  the  Republic 
it  has  tremendous  possibilities  for  agricultural  development,  for  e:ctraction, 
and  for  industrial  development;  this  situation,  by  itself,  vrould.  guarantee 
a  high  return  on  the  investment. 

In  the  north,  in  the  state  of  Para,  chestnuts,  cocoa,  and  lu;'rbGr  are 
natura.].  riches  which  w'ould  justify  development  projects  and  their  resul'cs 
would  certainly  be  immediately  posmive  lor  uhe  cowimerce  and  industry  of 
Belem, 
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„  chc’  s*L^'L6s  of  Gozicts  ciiid.  5  “tTG  hp/i/'o  cs-irbon  iT^inopnilj  Oo.1j?i 

trees,  er..::.’.  r.x.ho-any  represent  undeniable  natural  resources  and  irealth* 

In  tM-S  2i.on-^  vve  lind  areas  ^rhicb  are  already  bein^:  c:<ploited  and  which  also 
reveal  excellcc-ir  fea;tures  for  aninal  husbandry. 

hath  the  operands  of  the  Carolina-Balsas  highway,  highway  BIt-24,  the 
entire  highway  notwoilc  of  the  Brazilian  Northeast  VTas  interconnected.  The 
polygon  0^’  drought  areas,  in  the  region  we  are  studpi.ng  nox^r,  could  be  turned 


into  a  treaiiendcus  breadbaslcot,  producing  cereal 


crops,  flour,  and  meatj  the 


fvtion  facilities  carrjdng  these  products  could,  on  the  return  trip, 
bring  salt,  sugar,  cand  creafts  products,  lie  rrast  point  out  that  the  only 
hydroelectric  pox-Jer  plant  xdll  be  built  in  this  area  at  Farinha  (5,800  kr-r); 
this  power  plane  xdll  provide  the  electric  pov/er  necessary  for  the  develop-* 
racno  of  the  industries  t.:at  xd.ll  be  based  on  the  local  resources.  This  area 
is  endovred  x-rith  all  of  t]'iO  factors  for  a  treinendous,  vre  rriight  alraost  say 
explosive  de^’*  do  orient. 


Still  looldng  at  this  region  (the  igth  parallel),  x-re  have  a  natural 
tie-in  xdth  the  highxray  sg^sten  from  Bahia.  Along  this  entire  section,  min¬ 
eral  deposits  a.re  so  plentiful  that  there  I'TouPud  be  no  competition  xdth  agri¬ 
cultural  expansion.  In  other  xvords,  the  irdneral  deposits  are  so  easily  ac¬ 
cessible  that  thxga  xTould  not  interfere  xdth  a  major  agricultural  expansion. 
Kero  a.  hydroelectric  pow’er  plant  xdll  be  built  at  Sao  Felix  (400,000  rsw)  and 
this  xdll  conplete  the  supporting  structure  necessary^  for  a  high  product! vitx;* 
level. 


Aniiral  nusbandr;>r  and  ^Agricultural  Situation  y.nd  Pos sibllity 

Until  now,  the  animal  herds  here  ha'\no  boon  developed  xd-thoxat  any 
techrdcal  or  finaiicial  assistance.  The  local  conditions  orJr/  ■Dormittod  ex¬ 
tensive  cattle  raising  and  under  conditions  involving  sm^all  raanoowor  incro- 
monts  and  verg'*  small  investnents.  In  sfdivo  of  this,  the  co:n  herds  in  the 
region  have  been  calcul.ated  at  6  rdllion  head,  with  an  average  concentration 
of  6.6  head  of  cattle  per  sq  te.  Undvor  current  conditions,  it  is  impossible 
to  develop  cattle  ranching  in  this  region.  Energetic  measures  must  be  taken 
in  order  to  correct  th:ls  situation;  these  measures  avast  rar^e  from  technical 
assistcance  all  the  xcay  to  manpower  training  and  equipment  for  product  pro¬ 
cessing,  especially  meat,  milk  and  leather. 


Hog  products  also  have  the  most  prorasing  prospects  hero.  TocLay  we 


have  an  estii^iated  4  million  hogs  here,  concentrated  mainlg'  in  th- 
part  of  the  region.  Hox-vever  hero  again  x-re  must 

;ale. 


a  series  oi  suoo; 


.err 

.n 


Other  t^rpos  of  cattle  raising  and  ranching.  In  smaller  concentrations, 
but  nevertheless  economicaUy  quite  promising,  would  include  horses,  mules, 
etc.  lie  have  about  5^0,000  horses  and  abou.t  3^’^8,0C0  males  here.  Text  we 
must  mention  the  poultry  farms  x>rhich,  in  this  region,  add  up  to  about  6  ral- 
3i.on  birds. 


As  lar 


d culture  is  concerned*  this  region  cou3.d  roall 


y  unaergo 
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a  trerxendous  and  spontaneous  devsiopracnt^  dool. 
terdened  xrlth  a  continuous  floxf  of  production  especially  as  regards  trans- 
por-tatioUj  Xvarehousing »  salesj  financii\gs  and  technical  assistance;  these 
are  r::a.jor  disarlvantagos  under  xdoich  the  laririors  arc  struggling  here;  bc>- 
sidesj  the  mrket  is  rather  unstable. 

The  current  output  of  the  region  is  about  o„6  rnllion  bags  of  firsts 
grade  rice  (the  Goia.s  area  alone  produces  raill:5-on  bags);;  thus  by  it-* 
self  xTouid  justify  a  tremendous  planrcing  and  resouj^ces  concentration  effort 
in  support  of  certain  specific  and  final  solutions. 

In  addition  to  rice  far:Tdng,  Xve  rrdglit  also  mke  a  special  studj?'  of 
puu^  cornj  beam  and  cassava  crops,  not  only  because  of  the  current  production 
yol'ume  (3  mi,l]Lion  [tons]  of  corn,  1  million  [tensj  of  beans)  but  also 
pause  of  trie  ‘cremendous  possxbulities  of  expaixsion;  orn. s  increase  coulci  cer«> 
lainly  be  the  result  of  a  policy  that  would  pro^^ldo  security  and  stability 
for  farm  development  and  for  the  sale  of  the  harvest. 


Vvo  have  practically  no  cotton  or  coffee  production  in  the  region. 
However 5>  pilot  crops  indicate  the  exceptional  quality  of  cotton  that  could 
be  grown  here  and  that  would  be  comparable  to  the  *^long  fiber^’  of  the  h’orth 
east;  ss  far  as  coffee  is  concerned,  the  coffee  beans  x-rould  certainly  be 
comp.arable  to  the  first-grade  product  turned  out  in  the  state  of  Sao  Paulo; 
thus  we  vsee  that  both  cotton  and  coffee  have  tremendous  possibilities  for 


Idneral  Resources  and  Reserves 

■fithin  the  contexb  of  the  tremendous  economic  potential  of  the  bas¬ 
ins  of  the  Araguaia  and  Tocantins  rivers,  the  mining  resources  and  Xv^ealth 
of  this  region  X’Tould  be  enough  to  call  the  go vernmlont *  s  attention  to  the 
f easibility  of  its  participation  in  the  development  of  a  Brazilian  basic 
industry/  here.  Although  she  has  one  of  the  richest  subsoils  of  the  world, 
Brazil  finds  her  econoi^iy  constantly  sa^oped  by  foreign  currency  expenditures 
used  to  pay  for  import  of  essential  minerals  that  are  needed  by  a  country 
in  a  phase"  of  industrial  development.  This  brings  out  the  urgent  necessity 
for  prosnecting  in  the  Brazilian  subsoil;  we  must  make  the  best  possible  use 
of  our  highly  valuable  minerals,  including  strategic  minerals,  and  x*re  must 
thus  step  up  the  industrial  development  of  the  country.  In  the  region  under 
consideration  here,  the  known  deposits  of  nickel,  graphite,  rock  crystal, 
and  asbestos,  as  we  shall  see  later  on,  would  appear  to  be  enough  to  pro¬ 
mote  a  tremendous  improvement  in  the  Brazilip.n  import  balance.  We  must 
also  empheasize  the  great  possibilities  for  the  existence  of  coal,  which  is 
a  decisive  factor  in  the  development  of  the  Brazilian  hea\^''  industry. 


Nickel.  According  to  a  report  by  the  Baireau  of  lines  and  the 
Brazilian  liring  Production  Departraont,  nickel  deposit  studies  in  this  reg¬ 
ion  revealed  the  follcxing  information:  although  vre  have  rr^^.ny  different 
deposits,  only  45  w-ere  explored.  According  to  the  opinion  of  billiam  Pecora, 
head  of  the  mission,  these  deposits  revealed  the  following  values:  cubic 
content  rigorously  measured  —  mineral  xith  4p  nickel:  180,000  tons; 
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i^e Serve 


'oserves  ™  mineral  Kdth  a-4l  nickel:  4  >^llion  tons;  assuraed 

«««  'i  •<'  Y)  •  Y’  K  ^  i  *  wn  r  I  ~i  y*w\  *4  i~i 


serves  «—  3s:lckel:  9  i^llion 


rcw 


sons 


,  Tne  reserves  for  the  entire  "nickel- containing  district"  vJlll  not  ex¬ 
ceed  lo  Killion  tons,  ^dth  U3%  nickel. 

."k  ^“,P°®^i’'^l®i'"raid  Pecora,  "that  this  district  might  furnish  as 
*.uoh  as  5  milxion  uons  xci.th  an  average  of  about  4;l  nickel  and  ua  to  1  mil¬ 
lion  nons  vath  an  average  of  6%  rdckel  content."  ‘ 

is  a  deposit  that  is  not  only  important  from  the 
vaeTrpoint  oun  that  is  also  quite  large  and  quite  important  from  the 
u.n>.e.n.;uional  xaeTfsoxirc...  In  accordance  with  data  extracted  from  the  Bulletin 
ox  uno  x-nnistry  ox  Plnan.ee,  Brasil  is  a  rlckel  imnorter,  with  a  total  S  iT 
mxlLion  ^ons  per  year,  although  we  have  two  plants  that  can  turn  out  rlckel 
an  orasxi,  the  "Liberdade"  and  the  "Ixorro  do  Niquel"  plants. 

Accordin;g  to  prospecting  done  by  the  "Vatu"  Coraoany,  the  nicicel  con¬ 
sumer  :mxrket  in  Brasil  is  liable  to  absorb  3.000-4,000  tons  of  el^c^Jol???; 
meual_.LC  nacxel^per  year,  for  the  production  of  inoxcidable  steel  alloys, 
m.c.el~cnrome,  lerro-nickel,  and  finally  a  whole  series  of  .metallurgical 
products  an  which  nickel  is  an  important  cost  factor.  ' 

V.,  --x  haye^all  of  the  necessary  conditions  for  the  e>±raction  of 

yrx(,e  yne  vicinity  of  Niquelandia  or  we  can  develop  a  proieet  on  the 

basis  oi  the  sulfur  deposits  in  the  tot-mship  of  Xambioa,  in  the  northern  nart 
Cl  L.ne  region,, 

XV,  explanation  we  aro  ti-plng  to  show  the  tremendous  size 

Ox  invesumen-c  and  she  econorlc  significance  of  the  nicicel  denosits  in 
one  Araguaia-tocanuins  region. 

x--  [Amianthus],  in  the  state  o.f  Goias  wo  have  a  riuxber  of  tyoes 

o.  amian.hus  deposits:  crysotile,  crodocilite,  and  aiaphibolic  ardanthus. 
ihe  j.irso  t.ype  is  the  one  that  is  now  being  studied  in  the  region  of  the 
valleys;  here  we  have  a  deposit  in  the  townshin  of  Uruacu, 

Felix  plant,  ^  * 


the  Sao 


Pi'ospscting  has  already  been  started  in  this  re-ion  bv  tl-.n  '5-.. 
pansy  i-rhicn  is  affiliated  vdth  the  "Brasilit"  group;  a' lar.gc' dwls-' t 
atea  aoao  least  23,000  tons  of  fibers,  has  been  discovered  ”he'r*e. 


,  estin. 


J^y  importing  asbestos,  Brazil  wastes  almost  5  million  dollars  a  voar 
ns  v.e  S  ia_l  see,  tiie  establisliment  of  an  asbestos  suonly  dndustr'/  wo"Td"bo 

SS'^jinS?  a*coisideu.abli 

Cooler  I>ae  to  the  lack  of  funds  for  prospecting,  we  have  not  --ound 
any  econoiacal  deposi cs  of  copper  in  the  region,  de  did  prosoect  dooosits 
an  xho  to-xnsmp  ox  Uruacu  and  the  results  did  not  indicate  any  econok caller 
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exoloitable  deposits.  The  o:aly  cooper  that  v7e  cotild  extract  ri^ht  noK  in 
this  re^^ion  would  be  the  sections  in  the  deposits  of  garmerite  in  the  town- 
shdp  of  Niquelandia  which  gives  us  a  percentage  of  0.5p  copper  in  the  nickel 
rdnoral;  tlrls  vxould  have  to  be  ext.racted  before  the  nickel  could  be  properly 
sold. 


Rock  Crystal,  TMs  is  a  rdneral  which  has  been  exploited  in  this  region 
for  quite  sone  tirr-e  and  it  was  qiiite  popul.a.r  durin^:  the  last  world  war.  But 
the  operation  here  is  rather  confused  and  there  is  no  federal  goverrjnent  fin¬ 
ancing  hero. 


The  rock  ciystal  in  this  region  accouni 
ilian  output  and  60p  of  the  world  output. 


for  at  least  80/3  of  the  Braa- 


roc 

an 


AJ-though  Brazil  is  a  great  exporter  ci  rock 
k  crystal  cubes  and  sticks  for  optical  piuqooses 
industigf  capable  of  processing  this  rfia.terial. 


crystal 5  it  does  import 
because  it  does  not  have 


Tiio  rock 
.na^  RxiLuj 


crystal  producing  townships  in  the  region  are:  Xambioa^ 
ilraguacema,  Cristalandia»  llazarey  Pau-d^Arco  and  Sao  Luis, 


Vve  have  a  deposit  here 
there  ere  possibilities  in  some  of  the 
P'ority  of  the  gj/gosura  in  this  region  is 

Sail  a’C/C, 


in  the  townshdp  of  Filadelfia  and 
other  townsriips  of  the  region.  The 
quite  high;  it  is  95p  pure  calcium 


^Jhatever  there  is  in  the  region  hero  is  located  in  the 


d^Alianca.  constituting  some  rather,  small  deposits  not 


.■>anr:anese, 

townsliio  ox  Sao  Joao 
exceeding  200,000  tons,  with  a  percentage  of  46, 3g  mnnganese,16  iron,  and 
0.23v  phosphorus.  It  is  used  in  malcing  special  batteries  containing  ma.ng- 
anese  or  electrolytic  mnganese. 


Tixis  deposit  is  too  sma.ll  to  establish 
the  distance  between  the  deposit  an^ 
the  area  would  therefoi-e  not  be  ab?- 


SGoarate  mill  here;  besides 
tine  inaus'crial  centers  is  very  great; 
to  compete  ^'Tith  the  manganese  industry 


in  Amapa,  Urucuiu  or  Lafaiete,  in  the  region  of  the  iron  industry  quadrangle. 


Mica,  The  problem  here  is  the  same  as  in  the  case  of  rock  crystal. 

It  has  not  been  properly  explored  and  prospected.  It  is  very  important 
however  on  the  domestic  market  because  it  is  used  in  electrical  equiprr.ent, 
television,  and  electronics,  Brazil  is  the  second  largest  producer  of  raw’ 
r-ica  in  the  world;  we  should  regally  be  exploiting  it  in  a  processed  fashion, 
which  would  raean  that  wo  Xs’ould  earn  more  for  our  exports  here.  A  great 
portion  of  the  Brazilian  output  comes  from  the  Araguaia- Tocantins  region 
vrhose  industrial  development  urgently  requires  attention  from  the  federal 
government. 


Graphite.  The  reserves  of  graphite  in  the  region  were  estimated  at 
15  million  tons.  The  most  important  graphite  districts  are  in  Peixe  and 
Parana  and  the  minercal  reveals  the  following  characteristics:  fixed  carbon 
more  than  70 1;  ashes  —  less  than  2^;  silica  —  less  than  O.f-l 
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to 


1  irriports  a  total  of  dollars-  worth  each  year  and  due 

iir^port  prices  we  have  the  same  threat  to  a  rising  donestic  in- 

rpV* 


dustry  here  s.s  :lr.  other  items .  This  means  that  we  mist  definitely  expand 
onr  use  of  the  grapklte  in  the  Aragnaia- Tocantins  region  which  could  itraraed- 
iately  sueoly  the  Bi-aailian  industry  which  is  so  short  of  this  item  here. 


.Rutile.  like  mica  and  rock  crystal,  this  is  a  prospecting  product. 
During  the  war,  the  state  of  Goias  \ts.s  a  great  producer  of  rutile  [titanium] 
not  only  for  Brazilian  industry  but  also  for  the  United  States.  The  rutile 
producer  a.r®as  in  the  region  are  located  in  the  townships  of  Pii'enopolis 
and  Coramba  and,  outside  the  basin,  in  the  township  of  Ipameri  which,  during 
the  last  war,  exported  tons. 


t 


Gold .  The  outlook  for  the  utility  of  these  deposits  in  economic 
terras,  against  the  background  of  this  region^  can  be  quickly  sketched  as 
follows:  we  have  inforaiation  as  to  the  e:cistence  of  gold  mineral  in  Caval- 
cante  and  Amaro  Leite^  in  the  vicinity”  of  the  Parana  River;  these  however 
are  not  worth  mining  right  now.  Surveys  made  by  Ferreira  and  Leonardos, 

shoxv  deposits  in  the  following  townships:  Corumba,  l^renopolis,  Jaragua, 
Kiquelandia,  Pilar,  Amaro  Leite  and  Arraias,  Studies  made  by  Gardier  also 
mention  deposits  in  the  region  of  Dianopolis. 

Diamonds  are  of  great  iHpo2:*tance  to  Brazil  not  only  be¬ 
cause  they  are  precious  stones  but  because  they  are  alos  used  industrially. 

The  Araguaia-Tocantins  region  reveals  the  following  outlook:  diamonds  have 
been  prospected  along  the  Tocantins  River,  in  the  vicinity  of  Itaguatins, 
at  ttie  waterfall  of  Lajeado,  and  in  the  region  of  Maraba.  Ihere  are  diamond 
deposits  also  in  the  aluvium  [mud]  of  the  hanuel  Alves  Grande  and  Sono  rivers. 


According  to  estimates  made  by  the  PROSPEC  wdth  respect  to  the  lenses 
in  the  \hLciriity  of  MrabcO,  the  gold  here  vrould  exceed  250,000  carats;  the 
governinent  should  therefore  pay  more  attention  to  tills  area  and  devote  more 
resources  to  prospecting;  the  government 

in  order  to  prevent  the  smuggling  of  diamonds  in  tlris  toraship 


should  particinate  in  this  effor^ 


RadioacL-lye  I^nerals .  No  search  for  radioactive  minerals  has  been 
conducted  in  this  rep^ion  so  far.  However,  deposits  of  uranium  nave  been 
discovered  in  the  vicinity  of  Porto  Fra,nco;  this  fact  wp.s  mentioned  in  a 
presidential  message  in  1962. 


C-t^rbon  ih.neral.  This  is  the  very  foundation  for  any  nation^s  develo^D- 
ment  and  in  the  case  of  Brazil  this  is  the  greatest  bottleneck  of  our  heavy 
industry.  The  iriportr:?nce  of  coa.l  in  the  Brazilian  economy  is  becor>iing  in¬ 
creasingly  accentua.ted  as  the  industrial-ization  of  the  countr;^^  progresses. 

So  far,  only  three  coal  basins  have  been  ercplored  in  Brazil;  these  are  the 
b^;sins  of  Parana,  Pdo  Grande  do  Sul,  and  Santa  Ccatarina.  The  first  two  are 


f  V. 


le 


not  siui table  for  heavy  industry  because  they  cannot  be  coked, 
third  contains  coal  that  can  be  transformed  into  coke  but  production  is 
ordy  1.4  rullion  tons,  which  is  about  40Jd  of  the  Brazilian  requirements. 

In  1962,  alone,  Brazil  iraported  13,626,000  dollars  worth  of  coal,  account- 


.-or  60:i  of  Brazilian  consumption. 


j-ng 
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The  Ara?uaia~ Tocantins  region  and  its  -^/icinity  contain  various  do~ 
posits  of  carbon  rrdneral.  In  the  basin  of  the  Fresco  Pdver,  large  deposits 
of  anthracite  coal  were  discovered. 

In  195? 9  outcrops  of  carbon-^ containing  nanerial  were  xound  as 

pare  of  the  geologica.l  surveying  cf  the  Araguaia-.-'ccantins  block  by  tne 
PR05PEC;  tlu’oe  are  in  the  region  cf  Carolina  and  three  in  the  northern^prirt 
of  uhe  Araguaia-«locantins  region.  Thi.s  formation  reaches  a  depth  of  414 
Tr.Bters  near  Carolina  (Maranhao)  where  tne  carbon  outcrops  revealed  a  con-* 
sid enable  content  cf  uranium.  Outcrops  were  also  found  in  the  township  of 
Araguatins  (Goias). 

Verification  of  these  deposits  and  the  geological  survey  reports  open 
vx>  new  prosoects  for  the  Brazilian  economy  in  ahe  heavy  indusury  sector^  ^ 

An  inv^estigation  program,  out].irAng  the  deposits  already  found  and  spelling 
crat  the  real  possibilities  for  their  industrial  utilization,  should  be 
launched  xrith  the  greatest  possible  urgency. 

Vegetal  ilccraction 

The  vegetal  e>:xraction  industry"  is  important  for  two  reasons:  first 
of  all  it  is  in  the  area  vdth  the  lowest  index  of  advancement  and,  second, 
it  reveals  the  best  possible  opportunities  for  I'apid  development  and  for 


.ne  ov'er 


■all  progress  of  the  entire  region 


Ifahogany^,  palm  trees,  and  brazil  nuts,  as  well  as  varj.ous  ty-pes  of 
timber,  initially^  require  an  effort  aimed  at  the  orgarazation  of  production 
and  at  the  sale  of  the  product;  this  of  course  also  means  the  investment  of 
the  capital  necessary  for  the  development  01  the  entire  area.  Let  us  look 
at  some  of  the  topics  in  this  connection. 

I-hhogany.  In  a  I96I  study  made  by  the  ?A0  for  the  SPVEA,  we  can  find 
the  conclusion  to  the  effect  that  a  forest  reserve  area  should  be  created 
for  the  follovring  purposes: 

(a)  preservation  of  mahogany  forests  in  the  northern  part  of  the 

region; 

(b)  raa.nagement  of  these  reserves  under  modern  admnistration; 

(c)  preparation  of  studies  and  experiments  aimed  at  the  revlv^al  of 
the  mahogany  forest  for  the  purpose  of  promoting  its  growth. 

VJe  can  find  the  followding  observations  in  a  study  made  by^  the  CIVAT: 

(a)  so  far,  we  have  no  control  or  goverrmient  supervision  over  the 
lumber  industry; 

(b)  the  small  reserves  that  are  left  are  being  devastated  nov:  and 
there  is  no  basic  study  of  the  econoirdc  potential  represented  here; 

(c)  there  has  been  no  check  on  the  reforestation  efforts,  especial¬ 


ly"  in  vi.eTv  cf  the  fact  that  the  search  for  ma.hogany  leads  to  the  cutting  of 
trails  and  roads  into  the  forest  and  this  in  turn  moans  that  other  tvp^es  of 
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trees  .rre  being  lost  or  wasted  couplet  sly;  these  are  trees  that  are  of  no 
Irin  ed  i  a  t  e  1 2\'c  or  e  s  t  to  tli  b  xcib.  ho  g  a  ny  op  or  a  o  o  r  s ; 

(d)  r'o  are  wasting  about  40^  of  the  timber  that  could  be  prepared 
f'or  industrial  use,  for  both  domestic  pu?rposes  and  for  exports, 

Brazil  nuts.  The  Brazil  nut  is  an  important  factor  in  regional  de- 
velooment  and  we  have  a  major  producer  center  in  Maraba  which  sells  about 
35)5  of  the  total  Brazilian" output  or  about  17,800' tons  per  year. 

Here  again  we  have  bottlenecks  '^rhl.ch  prevent  the  expansion  of  the 
output  and  which  might  be  outlined  as  follows: 

. —  no  minimum  price  in  production  zone; 

Brazil  nuts  arc  not  industrially  processed  in  the  producer  zone 

itself; 

i  no  government  measures  or  regulations  relative  to  purchasing  activ- 

|.ties  in  the  producer  zone. 

We  must  also  point  out  that  !‘^raba  is  isolated  more  or  less  here  be¬ 
cause  of  the  inadeouacies  of  the  transportation  system;  it  depends  on  river 
transportation  for  "contact  vrith  Belem^  via  Imperatriz,  in  addition  to  the 
fact  that  it  has  no  medical  or  hospital  facilities^  no  education  facilities, 
and  public  utilities. 

Palm  trees.  The  rational  utilization  of  our  palm  tree  resources^  lor 
domestic  consumption  and  exports  of  various  types  of  oil  a*nd  vegetable  lat 
would  give  the  economy  of  the  region  a  treraendous  impetus  and  would  create 
a  highly  profitable  industrial  center  here. 

From  the  palm  nuts  [almonds j  w^’e  can  extract  oil  that  is  used  r^n  cook¬ 
ing  or  as  fuel  and  lubricant.  The  palm  cake,  as  a  by-product  here,  is  ex¬ 
tremely  valuable  in  cattle  feedir.^;.  The  shell  is  used  for  making  plates, 
brush eSj  flour,  etc.  It  can  also  be  turned  into  coke  or  in  can  be  pressed 
and  this  gives  us  a  fuel  with  a  high  calorific  value. 

The  establishment  of  a  palra  products  processing  industry  and  a  by¬ 
products  industry  in  the  producer  region,  considering  the  tremendous  demand 
for  vegetable  oils  and  fats,  both  at  home  and  abroad,  vrould  certainly  point 
to  some  excellent  possibilities  and  vrould  appear  to  guarantee  a  high  capital 
return. 


dlectriG  Power 

For  a  country  that  has  a  power  shorta5^*e  and  that  wants  to  prc?note 
its  over— all  economy,  the  problemi  oT  the  establishment  of  new^  powder  sources 
is  not  connected  only  vrith  investraents  in  power  lines  or  the  local  consuiner 
Fiarket,  One  must  also  consider  the  possibilit^T*  of  exporting  this  energy 
since  it  is  a  raw  material  that  is  needed  in  many  finished  products. 

The  principal  hydroelectric  povrer  facilities  of  the  region  are  as 
follows : 
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Itaboca  . 

....  3  000  000 

kW 

Santa  Isabel  . 

.  .  . .  1  750  000 

kW 

Alto  Araguaia  . 

40  000 

kVs'' 

Santo  Antonio  . 

.  .  .  150  000 

kW 

Trcs  Barras  . 

400  000 

kW 

Mosquito  . 

8  300 

kW 

Farinha  . 

5  300 

kW 

Itapicuru  . 

2  000 

kv; 

Laieadinho  . 

i  500 

kW 

Lajeado  . 

.  .  .  .  1  250  000 

kW 

Sao  Felix  . 

400  000 

kW 

Parana  . 

500  000 

kW 

Maranhao  . 

200  000 

kW 

Anyone  can 
uses  although 


plainly  see  that  these  power 
woiild  require  large  sums  of  capital,  investments. 


cilitios  X'Till  have  many 

Piic:ht 


TiOWs  only  the  construction  of  the  Sao  helix  power  plan- 


aopear  to  be 


justified  as  a  result  of  the  urgent  need  for  the  establishuient  of  the  nickel 
processing  plant  in  the  township  of  Niquelandia. 


Not  as  larg8p  although  likcviise  of  great  economic  importance „  is  the 
power  plant  at  Farinlia  vrhich  is  located  in  the  far  north  of  the  basing  this 
pox'7er  plant  u^ll  supply  the  follciring  consumer  market;  Carolinay  Balsas^ 
IraparatriZy  Filadelfia^^  Itaguatins,  NazarOy  Piaca.,  Tocantinopolis^  Porto 
Franco  j  .'^^o^aguaiana  and  Babaculandia. 


Tra  ns'oort  ation 


Tills  industry  characterizes  the  entire  economic  and  social  complex 
of  the  i^jraguaia- Tocantins  region. 

The  na'xd.g ability  of  the  Araguaiaj  xvhich  had  its  untiring  protagonist 
in  Couto  de  rlagalhaes,  even  at  that  time  was  a  nat'oral  instruiaent  for  the 
econoiiiic  integration  of  the  Brazilian  Canter-Wost, 


It  X'Xas  the  vision  of  tliis  economic  development  xfnich  caused  the  Cer^^ 
tral  Brazil  Foundation  to  build  the  Tocantins  Railroad  (11?  km)  x^rhich  sup- 
pi  emented  the  vxaterx-ray,  thus  clearing  the  major  obstacle  of  the  Itaboca 
Vt  a  ^  erx  a.ll « 


In  the  region  of  Araguaia-Tocantinsy  river  navigation  and  aircraft 
over  the  past  several  decades,  were  just  about  the  only  means  of  transport¬ 
ation. 


To  give  the  reader  a  better  picture  of  the  transportation  situation 
in  the  Araguaia- Tocantins  valleys,  we  vdll  discuss  each  one  of  these  means 
of  transportation  separately. 

Waterways 


Navigation  on  the  Araguaia  is  still  quite  regular  along  such  sections 
as  riracema  do  Norte  to  Estreito  and  from  Imperatriz  to  R^raba;  in  other  sec¬ 
tions  it  is  intermittent,  such  as  from  i4araba  to  Belem;  but  there  is  never 


< 
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any  qualitative  control  hei'e^  Dxrring  the  harvest  season  last  year^  about 
50  boats  vere  travelling  back  and  forth  along  the  Tocantins,  mostly  from 
Maraba  and  the  vicinity;  these  boats  had  a  capacity  varying  between  20-60 
tons  and  all  of  then  carried  Brazil  nuts. 

Air  Lines 


Air  line  connections  are  becor/iing  more  and  more  stable  here  because 
this  is  the  fastest  means  of  passenger  and  light  cargo  transportation;  meat, 
for  instance,  is  delivered  to  the  North. 

The  air  line  cornpard.es  maintain  regular  line  service  to  26  out  of  the 
177  towns  in  the  area;  the  region  is  served  by  airports  under  the  federal 
goverriTiient  as  well  as  under  state  and  municipal  governments  and  even  under 
private  control. 

Pwailroads 


In  the  Araguaia- Tocantins  region  as  such  we  have  the  Tocantins  Rail¬ 
road  line  X'Thich  is  117  km  long;  it  links  Jatobal  and  Tucurui  and  was  built  to 
clear  the  rather  serious  na^^igation  obstacle  here,  in  the  section  of  the 
lower  Tocantins;  this  of  course  is  the  X'^aterfall  of  Itaboca.  This  railroad 
line  dates  back  to  189^  and  reveals  a  number  of  technical  inadequacies  on 
the  permanent  way  and  on  the  curves  where  we  have  a  radius  of  80  m,  and 
grades  of  as  much  7.5'^>  A  study  was  made  of  the  possibility  of  extending 
the  railroad  all  the  way  to  the  banks  of  the  Xingu.  which  would  make  it  pos¬ 
sible  to  reach  Cameta  on  the  other  side;  this  would  have  been  an  ideal  way 
to  transport  mineral  out  of  the  valley. 

Highways 


The  highway  network  is  definitely  ceing  consolidated  now.  The  con¬ 
struction  of  3R-14,  supported  by  other  highvrays  (BR  7s»  21,  24,  44a,  106)  cer¬ 
tainly  makes  this  region  a  definite  part  of  the  national  economy.  The  sec¬ 
ondary  connections  will  strengthen  the  north- south  link  even  further;  this 
link  of  course  is  the  BR.=*14  highway. 

It  will  be  up  to  the  highways  to  handle  most  of  the  transportation 
volume  if  V7e  are  to  raake  proper  use  of  the  tremendous  economic  potential 
of  these  valleys;  vegetable  and  mineral  extraction  as  well  as  animal  hus¬ 
bandry  and  agricultural  pi'^oducts  could  certainly  be  carried  most  efficiently 
on  the  highvrays. 

Action  T.qken  by  CrviAT  During  the  2  Years  of  Its  Existence 


Although  the  CIVAT  did  run  into  a  number  of  problems,  we  must  say 
that  its  accomplishments  during  the  first  year  of  its  existence  fully  justi¬ 
fied  the  motives  that  inspired  the  creation  of  this  commission;  this  has  been 
proved  by  the  confidence  expressed  in  it  by  other  governiment  agencies,  by 
the  governraents  of  the  member  states,  by  the  press,  and  by  public  opinion. 


Ill 


ilthouc^h  the  organization  had  to  struggle  ^  shortage  of  finan¬ 

cial  resoui'ces,  there  has  been  no  decrease  in  the  enthusiasm  wnicn  has 
sSji  the  iae^'.bars  of  the  oormoission  in  an  _effort  to  help  in  the  eoonomc 
covery  of  a  region  inhabited  by  alxaost  2  million  Brazili<»ns. 

The  CIVAT  thus  carried  out  a  number  of  rcajor  projects  which  had  a 
high  priority  on  them,  including  the  lollowing: 

I .  Collection  of  Secondagy._Df^ 

Cl  "I  Collection  of  all  weather  and  rainfall  data  in  the  region; 

(2)  Collection  of  all  oonulation  and  economic  data  in^the  region, 
covering  popCliiion  figures,  arei,  toTOshdps,  population  densioy,  agrioul- 

-u'ral  and  animal  husbandry  output,  etc.  _  _  ^  .....  +>,« 

(3)  Obtention,  through  SPVKA.,  of  ail  aerial  pnouogroipn 

13th  parallel  all  the  way  to  Belem,  representing  an  investment  0i  more  th.. 

10  million  cruzeiros. 

II.  monov-raohic  and  HvdrograpVic_.Survey_^ 

—  Belem- Itaboca  section  >Jith  h-35  kra. 

•This  is  beinm  handled  on  the  basis  of  an  agreement  between  the 
CTVA'T'  the  DHK  (Fydromraohy  and  Navigation  Directorate  of  the  I'iinistry  of 

S  [^CiIpU  interstate  Cormmissior  on  uhe_ Basins  of  uhe  Parana- 
Uruguai);  the  purpose  of  this  program  is  the  iollovTing. 

Obtention  of  basic  tonogranhic  and  hydrographic  as  well  as  batny- 
„..*rio  Ttf  efiSl  h  proJlm'neA  hydrologicel  dote  fro»  the  lower  estu. 
-yol  thf Tocntins  Hirer,  with  the  figures  neeessarf  for  the  study  and 
fin-rirf  of  iworovement  projects  for  the  benefit  of  navigation. 


A,  Planned  Pro.iects 

(a)  Planimetry  —  a  polygon  was  opened  up  from  a  xirss-order^ 
c^eodetic  bench  mark;  'orecision  corresponding  to  third-order  triangulation; 

°  (b)  Altimetry  —  parallel  to  this  a  trigonometric  survey  vTill 

be  conducted,  accompan^ring  the  general_pol3"gon; 

(c)  Establishment  of  limn:.metric  post-s  a.id  .L.xne.>, 

\d)  Bathymetry  service,  tied-in  ’.nth  the  previously  mentioned 

polygon. 

—  VJork  carried  out  during  1963  under  the  abovemention ed  agreement. 

All  of  the  planimetry  and  altimetry  \v’ork  under  this  agreement  has 
been  completed. 


—  Details: 

(a)  Collection  of  general  information  on  the  project; 


-  112  - 


(b)  Preliinj-nary  recoi^naissancGj  coyeraf^e  of  sections  to  be 
studied^  ob3^::;yations  of  astrononn.cal  data^  observations  of  river  tides, 
deteradnation  of  geographic  coordinates ^  establishnent  of  principal  and 
secondaigy^  hydrograpldc  network  mth: 


1  *  Coordinated  observations ; 

2  *  K siriuth  obs  e>r\rations ; 

3*  An^^le  observations ; 

4.  Distance  measurements; 

5.  Aerial  photogrammetry  flights; 

6*  Establishment  of  tide  recording  stations; 

?♦  Determination  of  soimdliig  support  points  [sounding  stations]; 
8«,  Determination  of  support  bases  for  aerial  photograrornetry; 

9.  Processing  of  sounding  charts; 

10.  Processing  of  flight  charts. 


Itaboca 


•  Topo.g^'^^hic  and  lydrographic  S\irvey  of  the  Waterfall  of 


Purpose:  Collection  of  data  indispensable  for  the  construction  of 
this  gigantic  project  which  is  intended  for  the  improvement  of  energy,  navi¬ 
gation,  and  irrigation. 

This  project  has  already  been  terminated  and  includes  the  following: 

(1)  Planimetry  and  altimetry  of  five  overlapping  polygons; 

(2)  Survey  of  five  transversal  polygons; 

(3)  Establishment  of  river  gauge  markers. 

T'J .  Kydrographde  and  Geolor^?"  Project 

The  studies  wdll  be  carried  out  together  v/ith  the  French  hydrological 
mission  and  will  include  the  following: 


(1)  Detailed  reconnaissance  of  the  Araguaia- Tocantins  basin; 

(2)  Impleraentation  of  the  CIVAT  hydrology  program  for  1964.^  includ¬ 
ing  various  phases; 

(3)  I^/drological  studies  along  the  Upper  Araguaia.,  including: 

A.  Detailed  reconnaissance  of  the  basin  of  the  Upper  Araguaia, 
coyerir*g  an  area  of  b^oOO  sq  km; 

B.  Es tabid. shment  of  a  rain  gauge  network; 

C.  Studies  of  the  surface,  including  the  vegetations  relief^ 
geology,  and  the  other  physical  characteristics  of  the  basin; 

D.  Establishment  of  a  river  gau^^e  station  for  permanent  con¬ 
trol; 

£.  Preliiiiinarj?'  study  on  the  waterfall  of  the  Upper  Araguaia; 

F.  Continuous  maintenance  of  rain  gauge  and  river  gauge  measure¬ 
ment  stations. 
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V .  Pro  i  -sets  Subrd-tted  by  CIVAT 


A  numbor  of  projects  worked  out  by  the  technical  team  of  the  C]D,''AT, 
cor.oleted  during  1963^  have  been  presented?  they  include  the  follcvang: 

(i)  CI\'A?  woidcing  program  for  19b3;  on  a  priority  basis,  this ^ pro- 
rram  was  intended  to  work  out  a  system  for  the  collection  and  evaluation  of 
data;.  paraLlel  to  the  studies  concerrlng  projects  of  an  imraediate  nature, 
including  the  foiloT-Jirig  topics: 

A.  Hydrology; 

B.  Navigation; 

C.  Energy  utilization  studies; 

D.  Econordc  and  social  research  studies. 

Cut  of  this  CvIAT  work  pix>gram  for  fiscal  year  1963»  which  was  bud¬ 
geted  at  331,000  Cr$,  only  the  following  were  completed  due  to  a  shortage  of 
personnel; 

(a)  In  the  Hydrology  Sector: 

1.  Establishment  of  markers  and  limnomaters  on  the  Upper 

2.  Establishment  of  the  rain  gauge  network  along  the  Upper 

Araguaia „ 

(b)  Navigation: 

i.  Topographical  and  hydrograpriical  survey  by  the  DiiNj  as  part 
c.T  the  agreeiTuont  v/ith  the  C3a?'A*T  and  the  GlBr'Uj  ai.ong  txie  IjO’^rer  locantins* 

(c)  Energy  utilization  studies; 

1.  Survey  of  the  Itaboca  waterfall  and  the  waterfall  on  the 
Uoner  iraguaia^ 


(d)  Econoroic  and  social  resc3arch  studies; 


1,  S-or'/ey^  collection^  and  processing  of  population  data  from 


secondary'  so'orcos; 

2*  Social  and  econoirdo  resec.rch  plans  for  the  entire  basin 
widen  could  not  be  carried  out  because  of  a  she r teg e  of  personnel; 

3,  VJork  done  by  the  technical  team,  entitled  ‘*The  Araguaia- 
Tocatins  Basin  —  Aods  of  National  Econoroic  Integration,^^  presented  to  the 
federal  governnont  and  to  the  meraber  states^,  contedning  a  faithful  report 
on  the  e conoid c  reality  of  the  basin  and  its  importance  in  the  national 
context; 

4.  Work  presented  to  the  meeting  of  governors  at  Cuiaba,  pre¬ 
pared  by  the  technical  team,  spelling  out  a  number  of  considerations  of  high 
imoortanoe  for  the  Araguaia- Tocantins  basin; 


i 
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5.  St.'udies  and  surveys  on  the  follo-i-Tlng  problems  on  a  national 

scale; 

A  — •  Construction  of  the  railroad  all  the  way  to  Peixs  (economic 
justification) ; 

3  —  i-incral  wealth  of  the  basin,  with  special  emphasis  on  the 
003 si'oili ties  of  ni-cket,  carbon  manerals  rock  crystal,  amianthus,  graphite, 
and  the  influence  of  these  items  on  the  Brazilian  import  balance; 

C  —  Stud^r  of  vegetation  resources,  including  mahogany,  palm 
trees,  and  Brazil  nuts; 

D  —  Work  on  the  education  problem  in  the  Araguaia- Tocantins 

ba.sin; 

E  —  Work  Oil  the  public  health  problem  an  the  Araguaia- Tocantins 

basin. 


FIGURE  APPENDIX 


Figure  1. 
Legend:  a 


Basin  of  the  Southern 
boundary  of  basin; 


Paraiba,  sketch  of  area« 
b  —  state  boundary^ 
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Figure-  5* 
Legend;  & 


Paraiba.  basin,  highvray  network, 

—  bo-iindary  of  basinj  b  paved  highways;  c  —  nnpi 

—  highways  under  cons  truotion;  e  —  liighways  projec 


a 


3t/-;ole  Food  of  (pp  440~4’F;') 


Peri  cl  et 


Pdce  is  one  of  the  most  important  cereals  of  the  i^rorld;  rdce  glaring 
con'ditions  are  good  in  all  states  of  Brasil «  -Since  it  is  a  cereal  poor  in 
nitrcgen^  it  is  nutritive  and  easy  to  digest  and  this  is  T'jrhy  it  is  highly 
recommendod  for  inclusion  in  the  huei^ai  diet.  We  find  protein^  starch,  and 
mineral  s'ebstances  in  any  of  the  rice  varieties  but  the  ^hrhite^*  varie’ty, 
vrliich  is  cormierciadly  more  valuable  [more  ercpensivo]^  contains  less  nitrogen 
than  the  rice^  The  albur.iin  percontago  varies^  depending  upon  the 

rice  variety*  One  of  the  vrays  in  x^frdch  we  can  utilit^e  the  greater  o'r  smaller 
proportion  of  nitrogen-containing  substances  is  the  process  of  boiling* 

The  rice  variety/  that  requires  longer  bGili,ng  time  contains  more  nitrogen* 

The  ease  with  which  it  can  be  produced  in  hot  and  huroid  climates  is  paralleled 


by  its  rntiu'al  distribution  and  adoption  by  th* 
the  world. 


ral  'oop'alations  all  over 


l:o  luatter  vrliich  way  we  travel  through  Brazil^  we  are  bound  to  run 
into  a  rice  plsntatdon.  Sometimes  it  might  corae  in  the  fo:^m  of  efficient 
rice  field  plantations  and  at  other  times  we  find  simple.^  rather  rudimentary 
rice  paddies.  Because  of  its  wd.de  use  at  meal  times ^  because  of  the  low 
price  and  the  ease  with  wdi3.ch  it  can  be  obtained^  rice  has  become  the  staple 
food  of  halj!*  of  the  w“orld^s  population.  In  addition  to  those  area.s  w'here  it 


is  wmdoly  groms  starting  >:ith  the  Far 


t  and  no\d.ng  thr-ough  Europe  and 


into  the  Western  homispherey  w-e  ird.ght  mention  such  other  great  rice  producers 
toda37  as  Chinas  Japan^  Indochina^  the  ?hiJi.ppineSy  Fhdaysiaj  the  United 
States y  Italy y  Spain.;,  and  Brazil.  All  of  those  are  countries  x-^ith  gre^t 
popu3.ation  densities  and  there  rice  has  become  a  basic  foodstuff. 

According  to  some  writers,  rice  has  been  cultivated  in  China  and 
India  for  more  than  4,000  years;  its  spread  to  other  countries,  however, 
x-^as  rather  gradual  and  slox-r.  It  xvas  reported  to  have  been  cultivated  in 
Bab^^lon  about  400  BC  but  it  x^^as  not  introduced  int,o  Syria  until  the  6th 
century  AD.  It  took  ali'aost  another  centuig/*  before  Egypt  adopted  it  as  a 
ciuLtivated  plant  and  later  on  it  spread  to  Europe.  It  finally  reached  Spain 
through  the  Arabs  and  during  the  15th  centuiy  it  'was  introduced  into  Italy 
where  it  became  very  popular.  One  century'  afterwa.rd,  more  specifically^  in 
1647,  it  x-ras  introduced  in  the  United  States  where  it  flourished  only  for  a 


or 


time  afterx-rard,  under  the  impetus  of  Thomas  Smith. 


y  and  lar^ 


hoxmever,  we  cannot  s&.j  that  rice  is  specifically  east¬ 


ern  in  origin,  except  for  one  or  the  other  '‘varieties.**  Some  researchers 
have  said,  in  their  reports,  that  this  cereal  has  been  in  e:<istonce  as  a 


before  [European]  discovery  of  Brazil.  Cabral  encountered  it  as  he  came  to 
our  shores.  Of  course,  the  technique  and.  cultivation  methods  were  imported 
by  various  peonies.  Official  records  indicate  thcat  the  first  attempts  at 
rice  cultivation  in  Brazil  were  made  in  1745  x^^ith  excellent  results;  how- 
e^/er,  notes  by  Brother  Caspar  da  Madre  de  Deus  support  evidence  to  the  ef¬ 
fect  that  rice  cultivation  e>d.sted  in  Sao  Yicente  around  1550-1557- 

That  particular  author  re-asserts  the  assumption  that  rice  is  a  native 
Brazilian  plant,  on  the  basis  of  the  fact  that  our  Indians  knc’w  about  it  and 
used  it.  In  Cronica  Geral  do  Brasil  (General  Eistory  of  Brazil),  Xvg  have  a 


nassage  in  x:hich  kelo  de  Ibrais  tells  us 


-f  ^ 


in  1590,  Cristovao  de  Barros, 


IIS 


s.z^  tha'c  time  governor  of  Bahia,  on  a  trip  through  the  territory  of  Sergipe 
(vhich^was  still  being  explored  for  the  first  time),  stopped  for  lunch^rith 
a  local  trioa  and  Was  served  a  dish  of  boiled  rice  and  venison  by  one  of  the 
Indian  chiefs.  Although  our  data  on  rice  cultivation  in  'Brazil  are  rather 
scarce,  we  can  document  the  fact  that  it  is  a  rather  old  crop  here;  con¬ 
sidering  its  great  econoiiic  value  as  a  staple  food  for  our  people  and  as  a 
raw  nauerial  for  some  of  our  industries,  we  should  certainly  rescret  the 
fact  that  many  of  our  rice  farmers  are  still  using  old-fashioned  methods 
for  rice  cultivation. 


Rice  belongs  to  the  Grarainaceae  famd.ly,  Glumd— florae  series;  it  is 
a  part  of  the  Oryza.e  group  in  which  Oryza  includes  all  of  the  cultivated 
pecies.  ^The  Zizania  and  Zizianiopsis  species  are  knovm  as  'hirild  rice" 
[savage  rice]  (the  aborigines  of  America  used  it  in  preparing  their  meals). 
It  is  a  graminea  which  grows  annually,  a  real  cereal"  cultivated  tlirough  the 
p|.-oduction  of  grains  used  in  the  hum^n  diet. 


The  plant  has  fibrous  roots  in  a  fasciculated  system  and  these  roots 
extend  more  in  a  horizontal  direction  tha.n  in  depth.  This  is  one  of  the 
types  of  cereal  that  grovr  much  more  above  the  surface  of  the  soil.  The 
adult  plant  reveals  two  types  of  adventitial  roots,  vjhich  shoot  off  the  trunk, 
and  the  permanent  roots  wkick  always  shoot  off  the  crown.  The  truiik  [culm] 
is  always  cylindrical  and  hollow  and  it  may  be  straight  or  bent.  In  a  non- 
irrigated  field,  rice  develops  more  permanent  roots  whereas  the  presence  of 
water  stimulates  the  fon;iation  of  the  adventitial  roots. 

Depending  upon  the  variety  and  the  soil  treatment,  ever;^  clurap  or 
cluster  may  have  as  many  as  I5  culms.  Here  is  a  description  of  the  cycle  of 
development; 

From  planting  to  germination  —  6  days;  from  germination  to  straighten¬ 
ing  —  20  days;  from  straightening  to  blossoming  —  6O  days;  fror.i  blossoming 
to  fructification  —  JO  days;  and  from  fructification  to  raaturation  —  12 
days;  this  gives  us  about  129  days  from  planting  to  hsuvest  and  the  cylce 
may  be  longer  or  shorter  depending  upon  the  varietjr.  The  varieties  of  the 
longer  vegetative  cycle  are  the  longer-grained  varieties  and  here  the  cycle 
may  take  as  much  as  I50  days;  among  these  varieties  we  have  the  "needle" 
variety,  golden  variety,  the  Carolina  variety,  the  black- point  variety,  the 
golden  hairy  type,  the  silver  variety,  "rr:atao"  variety,  the  Honduras  and 
Iguape  varieties. 

The  yellow,  blue-rose,  "chatao,"  "cambraia,"  "cacho-de-o'oro, "  and 
"caiana"  are  "medimi"  varieties  whereas  the  Japanese,  "chiador,"  "catete," 
"buriti,"  and  "amarelinho,"  and  "saquarema"  are  of  the  "short"  varieties. 

The  seeds  are  planted  in  little  holes  in  the  ground  that  are  6  cm 
deep,  on  the  average;  the  interval  between  holes  is  25-30  cm;  we  have  8-10 
grains  per  hole.  The  average  seed  expenditure  is  85  kg  of  grains  per  ha 
(10,000  sq  m).  If  the  terrain  is  more  or  less  level,  we  get  more  urdform 
irrigation.  At  the  beginning  of  maturation  the  water  begins  to  disaopear, 
the  soil  therefore  can  dry  out  during  the  period  prior  to  the  harvest.  Any 
delay  in  the  harvest  may  lead  to  serious  darriage. 


^  tJ-Sod  £S  indus't^i.c.X  HcI'Cgx’j.s.I  in  nuking  "bGGt’j  ch.6j5.D  dn^ndy^ 

a?i.cohol5  vinegar,  acetone,  butyric  acid,  flour,  and  other  products/  The 
leaves  and  cuLis  are  used  in  mlang  hiats  and  mats;  some  countries  use  the 
pulp  in  making  paper  and  in  Brazil  it  is  used  iddely  for  feeding  animals ; 
this  means  that  rice  is  used  completely  and  that  it  is  the  mosu  economical 
of  all  of  the  crops. 


Sy  ■'uaj/  of  inforiTjation  on  rice  production,  the  production  statistics 
service  has  published  some  figures  in  the  Anuaido  Sstatistico  do  Brasil 
(otatistacai  Yearbook  of  Bra^zil),  196^,  for  the  3“.7ear  period”of~T9Sl-i963 : 
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Legend:  a  year;  b  —  output  (tons);  c  —  value  (Cr$). 
The  average  output  was  1,633  kg/ha. 


The  five  riiajor  producers  were:  Rio  Grande  do  Sul,  Sao  Paulo,  Rinas 


my,  ^ 

Gerais 5  Goias  and  Maranhao;  the  five  producers  at  the  bottom  of  the  list 
were  Guanabaraj;  Aniapa,  Distrito  Federal^  Rorairaa,  and  Amazonas, 


We  believe,  hox-Jever,  that  a  three-year  output  of  approxiriiately  1?  ird.1- 
lien  tons  (16,688,876  tons  for  the  period  of  1961-1963)  is  just  a  be« 

ginr/lng  for  a  population  of  alraost  90  iiiillion  inhabitants  and  that  we  must 
therefore  develop  this  crop  tremendously?*  by  using  new  techniques  and  by  pro- 
vidi'ng  more  effective  financial  assistance. 


Sources  of  Information 

1,  Farmers  in  the  Forest  RegioHj,  Sta.te  of  Rio  de  Janeiro, 

2,  Rural  University  ~  ld.lometer  maricer  4?  on  the  old  Rio~Sao 
Paulo  Righway. 

3,  Jose  ilarinho  Lopes  —  Juiz  de  Fctp...  I’linas  Gerais, 

4,  Ti-Long-Ly»  Paracambij^  State  of  PAo  de  Janeiro, 

3ibliog:raphy 

1,  Cultura  do  Arroz  (Rice  Cultivation) ^  (iRA,)  Prof  Araerico 
Rliranda  Ludolf, 

2*  Historia  de  um  Cereal  (History  of  a  Cereal  Crop),  Pericles  Santos 

Cruz , 

3*  Anuario  Estatistico  do  Brasilg,  IBGE, 
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5.  Rice  planta-t5.on  in  township  o; 
photo  by  CSC". 


(?-uels  Rio  Grande  do  Sul 
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Contribution  to  the  Regional  GooKraohic 


Antonio  Canoos  e  Silva 


*^^i;dnojj)p:y  (Phrsioal  Geography;  ( pp  ^7 1- ^''7^' ) 

(llefGrrinr{  "to  'th©  region  oi  Rio  Granae  do  gor^e^,) 

ABA _ Flanks  of  a  p-ountain  range  or  an  eievationj  slope ♦ 

AlCHRO  —  Shore  of  lagoon  or  lake;  boundary  of  field  in  clearing j, 
piece  of  land,^  etc* 

AGR.S3TE  —  fransition  vegetation  between  rain  forests  and  scrub  wood¬ 
land,  Dardano  de  Andrade  Lima  considers  the  ‘^agreste**  to  be  one  of  the  many 
forms  ass'umed  by  the  scrub  woodland*  The  term  also  includes  the  area  occu¬ 
pied  by  man, 

AGulDA  «—  Portions  of  water  which  advance  inland,  along  the  rivers 
or  lagoons;  narrow  stretches  of  lagoon  (A.podi), 


AIAGAi'AJl  —  See  Lagamar* 

4LT0  —  Blevation  of  about  several  dozen  meters;  dikes  oi  pegmatite 
which duo  to  differential  erosion,  stand  oua  above  tne  levrel  suriciCes  of 
the  Serido, 

ARAG\TX  —  Northeast  trade  "c-rinds  vjhich  received  that  name  j.rom  the 
Western  strin  in  the  state  of  Rio  Grande  0.0  i^or'^^'G* 

ARI3C0  —  Sand7/  soil,  poor  in  clay;  may  result  from  on  the  spot  de- , 
composition  of  crystalline  rocks  poor  in  ferromagnesian  elements  or  from  the 
washing  of  detritus  in  the  coluvium;  the  term  is  also  extended  to  the  vege¬ 
tation  encountered  here* 


ARIF.  —  Name  given  to  the  countless  genuses  of  molluscs,  many  of 
wMch  briong  to^Planorbidae  family,  responsible  for  cprying  schistosomiasis 
at  Governador  Dix-Sept  Rosado,  fossil  molluscs  oelonging  to  tne  genus  of  iy— 
lo stoma  have  been  found. 


BARPjI  --  Narrow  river  mouth;  mouth  of  river  in  broader  sense;  string 
of  low  clouds. 

EAIXbV  —  An;^^  kind  of  relative  depression,  Col,  in  region  of  Joao 
Camara  the  term  is  applied  someuiiTies  to  the  dolinas. 


B/iNQUETA  ~  Small  sandbar  used  in  local  delimitation  of  diamond 
beds  or  gold  fields,  to  separate  the  areas  of  the  various  prospectors 
(Serido) . 


dr  on 


3ARRSIRA  — 
in  the  clayey 


hkrine  cliff; 
rock. 


B.r^r  abrupt  natural  drop  or 


any  artificial 
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BAR;'’TiXr.O  Ssiall  dam  intended  primarily  for  animal  watering;  accumu¬ 
lation  of  Ka  cci'  in  depressions  with  c3-ayoy  bottom;  place  where  clay  is  ex¬ 
tracted  fo'r  ccraracs  or  brick  making. 

aiRRSTA  —  Cut  in  roef  parmtting  entry  or  sDcit  of  water  to  the  ±rw 
land  sections  \dth  oscillations  of  tide, 

atERO  —  Clay;  rd.xture  of  clay  and  sands  silt,  or  both, 

MTATAO  —  ■'.•.'ill-o*-ths»i-ilsp;  comraon  tei'm  used  especially  along  the 
litoral  in  the  vicinity  of  the  mai'igroves  where  the  phenomenon  is  considered 
a  mirage,  also  cs-Hod  '’pad.  do  raangue,” 

BICA  —  Spring,  generally  used  for  water  supply  or  bathing. 

BOCA  —  Confluence  or  riiouth  of  river;  limit  of  vegetation  foriiiations : 
“boca  da  mata"  [edge  of  forest]. 

BOLAI'IDSIRA  —  Halo  formed  around  the  moon  or  the  sun,  taken  as  a  sign 
of  rainfall;  old  part  of  [sugar]  Kiill,  consisting  of  a  big  wooden  wheel 
moved  by  ardiaal  power. 

BRSJO  Hurad  place  in  the  middle  of  the  scrub  woodland;  strictly 
speaking,  we  can  consider  here  only  the  “brejo"  in  Rio  Grande  do  Norte  or 
Apodi,  situated  in  Pedra  das  Abelhas  (Felipe  Guerra);  this  feature  is  due 
to  the  development  of  a  river  fed  with  xfater  coming  up  from  the  cuesta  of 
Apodi.  In  some  mountain  ranges  (Martins,  Portalegra)  there  are  a  number  of 
areas  that  covild  be  considered  brejo. 

CABEGA  DE  GARl'IEIRO  —  Species  of  coral,  used  in  Piranji  in  making 
lime;  possibl;^'-  belongs  to  the  genus  I-iillapora . 


G4BEC0  —  Rounded-relief  terrain  feature,  gentle,  about  100  m  high. 

CACB-iBil  —  Ifell  drilled  in  land  where  water  table  is  near  surface; 
these  caciffibas  generally  are  rather  shallow;  this  is  a  little-used  synonyia 
for  "tanque”  (see  below). 

CAi'BOA  —  Arm  of  the  ocean  in  sedimentary  accumulations  of  dead 
estuaries. 

C/d'ilHHO  —  i^stera  of  orientation  used  tsj  fishermen  on  the  basis  of 
the  terrain  features  along  the  coast  that  are  visible  from  the  open  sea 
(Natal), 

CAPOSIPJl  —  Area  of  devastated  vegetation  [  second-groi'Tbh  scrub  for¬ 
est];  section  of  vegetation  originally  devastated  and  now  in  process  of  re¬ 
composition  [restoration]. 
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C/Ui?Ji.SCO  -«•  Scrub  woodland  vegetation  xrith  trees  and  brush;  this, 
in  rcr’id.tv,  is  not  a  tyoical  "caatinga"  since  it  reveals  a  lorxstic  coirrpo- 
2^^-* .  “..rv.ici*  differs  very  little  fr-on  the  latter  or  which  irdght  even  be  the 
wo  have  a  skeleton  soil  which  corresponds  to  the  previously  rcen- 
tionod  vegetation  type;  in  Natal  the  terra  is  applied  to  a  type  of  corapacted 
tableland'"  [low  tableland];  tlris  is  the  origin  of  the  name  popularly  used  for 
the  distrdet  of  Govornador  Dix«»Sept  Rosaao, 

C/iPJlElRA  D^AGDA  Aw  mrine  current;  river  current. 


CARRSIRO  Milky  way. 

CASG40  rather  iripure  chalk  from  the  deposits  at  Gevernador 

Dix<«Sept  Rosado « 


CHA  — 
phi  lone  terra: 
11 surface; 


Level  or  gently  rolling  surface  of  ci^stalline  and  crystallo- 
,n;  corresponds  to  the  erosion  “glacis*^  of  the  Pliocenic  levels 
in  the  rdountain  ranges:  level  top. 


CFAPAI'A  — «  In  the  case  of  the  highj  steep- sided  tablelands  of  Apodi^ 
the  Verde  rriOimtain  ranges  and  others^  this  corresponds  to  the  reverse  of  a 
**cuesta*^;  in  mountain  ranges  vrith  sedirrientary  strata  §  this  is  used  in  refer¬ 
ring’  to  the  fj.attened  top;  in  a  broader  sensej  it  includes  a^y  level  surface 
covering  a  large  area. 


CKTJi'IBINHO  —  Pisoliths  of  hematite  found  in  the  soil  of  the  Apodi 
hi^^d'is  steep-. sided  tableland. 


”r  o  c.  Q 

jjci  J  # 


CHUl-IBO  DE  CARRASCO  ~  See  Chimibinho;  term  used  in  the  region  of 

COPJSCO  —  Beam;  flash  of  lightning;  falling  star. 

COSTA  _  Along  the  beaches  near  the  estuaries,  this  term  is  applied 

to  the  definitely  marine  shoreline,  differentiating  it  from  the  situation 
in  the  estuary. 

CORREGO  —  Little  stream;  corrupted  version:  Corgo. 


CORTA  —  Stop  flor-dng  (in  case  of  river). 

ESPHPJDICIO  —  Type  of  chadk  (Governador  Dix-Sept  Rosado). 
ESTREITO  —  River  or  lagoon  narrows  [ strangulation] . 


FuRIDDRA  Depth. 

FORI'SGUEIRO  — »  Small  tronconic  construction  in  the  mouth  of  the 
"formigueiros"  [anthill]. 


Cavei-ns  grotto. 

JAC/lRE  •».»  Type  of  chalk  (Governador  Dix~Sept  Rosado). 

JoRS;i4L  «•«  Association  of  "juremas"  (paaiosa  sp.). 

LAG-AfiAil  SmLl  cove  flooded  and  emptied  vrith  the  flow  of  the  tides* 
swarap.  *  ' 

LAC-OA  Term  applied  to  one  of  the  countless  lagoons  formed  ty  the 
eolic  barrier  along  the  litoral. 

L/1.JEIRO  —  Outcropping  of  bare  rockj,  more  or  less  level;  bed  of  rocks. 

LiU-il  —  Silt;  clay  supersatiu-ated  V7ith  water, 
i  LSi/ALA  —  Little  valley;  natm*el  or  artificial  irrigation  facility. 

L013.ADA  —  Land  between  streams,  convex  top,  elongated  fonr.  (Caraubas). 

I'LALHALA  Are?,  of  ardmal  pastures;  cosies  up  in  many  place  names; 
J'ialhada  Vermelha,  Milhada  do  Rio,  I-Ialhada  Grande. 

MAKGUS  —  Kalophile  vegetation  community  in  the  drowned  estuaries  and 
drowned  river  mouths;  terra  applied,  bj^  way  of  extension,  to  the  edapho- 
ecological  eomple>:  of  the  area;  various  species  of  vegetables  among  which  x-re 
might  single  out  the  representa.tivos  of  the  genuses  Aviconnia,  Laguncularia 
and  Rliizophora. 

M4SSAPS  I-iid«clay  alluviura  in  some  rivers  along  the  eastern  strip  of 
Kio  Grande  do  Norte;  type  of  yellovjish  sandy  clay,  very  plastic  when  satu^ 
rated  with  w^ater, 

MTA  —  Megatharmic  rain  forest;  the  frontiersmen  also  apply  this 
term  to  the  scrub  xroodland  with  trees. 

I-fOITA  —  Agglomeration  of  low  vegetables,  more  or  less  isolated. 

KORRO  —  Small  tei'rain  elevation;  dunes  along  the  shore. 

NEVS  «»-  Dense  fog  or  heavy  mist;  loxiT  layers  of  clouds;  condensations 
at  the  tops  of  the  moiuitain  ranges;  the  frontiersman  uses  the  folloviing 
expression  in  this  connection;  "heavy  fog  in  the  moimtains,  rain  dovrn  in  the 
valley." 

OCA  —  Clayey-sandy  sediment,  rich  in  iron  oxide,  giving  it  an  ochre 

color. 

OLuiiXRO  —  Sec  Olho— d^Agua. 
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wixv;/ « 


OLHO~D*AGlIil  Spring. 

OlrsIEO  --  l^untain;  isolated  low  hill  vrith  undefined  fora. 

FAREDE  —  Ko  qualifying  description;  constitutes  edge  of  continental 


PiJxSDE'  FplDA  «.«  Portion  of  platforra  which  6:ctends  froa  dry  vrall  all 
the  wajT"  up  to  the  deep  river 

i  ijSua  PoTu^oTi  Ox  contiuontcii  snelLi*  iroDi  beach.  aX3.  the  wav  to 

a  depth  of  35  fathoms. 

PAFShCHO  Overhanging  cliff* 

rnut,  Peat;  peat- containing  soil,  generally  fortned  along  the  rivers 
where  the  dunes  fill  up  the  raouth. 

PpRA  —  Any  rock;  roundish  pebble;  as  place  naae,  generally  refers 
to  "unsciDerg'*  or  other  terrain  features  of  aodest  size, 

PEDPA  Dii  CoRj-SoO  Pre- historic  stone  tool;  this  naae  is  used  on  the 

basis  01  popu3.ar  tradition  because  these  instriaaonts  were  presuaed  to  be  the 
res'olt  of  a  flash  of  inspiration  [flash  of  lightning], 

PEDFcl  DE  SINO  —  Phenolith;  rock  producing  a  metallic  sound  when 
struck  ivith  a  haruuer  or  steel  tool. 

PEIhlU  ~~  Continental  slope  (Natal). 

lat critic  concretions,  frequently  found  in  Barreiras 
X orriiauion;  in  manjr  cases,  related  to  erosion  levels, 

PrItGA  braall  spx*ing;  term  fx'oquently  used  in  areas  where  we  have 
karst  phenomena  (Apodi,  for  example). 

i"O.RAO  ««-  Deepest  point  of  rivers ^  lagoons,  dams,  etc. 

^Oi'^£A  --  Sraall^  prolongation  of  continent  advancing  into  ocean;  in 
Orc-ncio  do  ivorv..e  cnese  are  priKiardly  due  to  the  concentrations  of  later— 
ites  vrhj.ch.y  because  of  their  greater  resistance  to  the  erosion  of  the  ocean 
have  been  spared  differential  erosion.  ^ 

PRATR4D0  —  Type  of  soil  rich  in  lime  which  moves  throurdi  the  alluviura- 
we  found  this  texvx  only  in  Jacoca,  Ceara«Iarim. 

Pu*4TINK0  —  Type  of  cox-al  used  in  rnalang  lime  (Piranji). 


of  dam. 


RSVANCHE  —  iry  portion  of  wall  of  dam  between  water  level  and  crown 
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PIACHO  Srnall  water  coiu'sos  periodic  in  the  interior  and  peremiial 
along  the  shore;  in  soma  parts  of  the  soird~arid  interior  these  are  synorQT- 
mous  ■v.’ith  the  cucds, 

SACO  Elongated  and  elliptical  forximtion  along  the  edges  of  the 
mount=>in  ranges;  small  cavity. 

SAU.0  Clayey  or  sandy-clayey  soil  in  flood  plains  where  large 
quantities  of  sodiiai  and  magnesiura  salts,  and  mostly  fluorides  accumulate. 

SALGAJX)  —  Sandy  terrain  still  containing  organic  mterial  and  clay, 
occasionally  flooded  by  high  tide;  found  in  dead  estuaries  and  rivers;  syny- 
nom  for  salao. 

SAl-ITRE  —  Sodium  or  rriagnesiimi  chloride  found  in  saline  soils;  some¬ 
times  synonymous  with  "salao'*;  corrupted  form:  salitro. 

SANGRIA  —  Flo:-:  rate  along  dam  when  dam  reservoir  is  full. 

SERIDO  —  IlqDe  of  scrub  vroodl.and  with  prairie  appearance;  the  vege¬ 
tation  here  has  caused  some  authors  to  consider  it  a  type  of  comniunity  dif¬ 
ferent  from  the  "caatinga"  [scrub  woodland];  the  term  was  applied  to  the 
region  vrhere  the  a,bovementioned  cominunity  occurs. 

SEaa.4.  —  Hectometric  terrain  fe.ature  which  my  be  a  monadnock  or  an 
Inselberg  of  rather  large  dimensions;  term  applied,  in  the  southern  part  of 
the  cuesta  of  Apodi,  to  the  opposite  of  the  cuesta;  sometimes  confused  vdth 
cuesta. 


SERiiOTE  —  I'bdest  terrain  elevation,  generally  bare  or  very  rocky. 

SUI-IIDODRO  —  Karst  chimney, 

TABATINGA.  —  Clay  which,  when  baked,  as5:umos  a  white  coloration;  clay 
rich  in  indications  of  diatorrjaceous  earth  at  the  bottom  of  lagoons  and  lakes, 

TABULSIRO  —  Vegetation  coronunity  of  the  savo;.;:;r;a  t3rpo,  generally 
found  in  the  Tertiary  tei-rain  of  the  Ba-rreiras  formation;  level  surface  of 
glacis  of  the  Barrsiras;  poor  soil,  essentially  siliceous;  found  in  rather 
irofertile  land  betx<reen  streams;  also  applied  to  stretches  of  level  terrain 
[low  tableland]. 


TAN3UE  — Rounded,  elliptical,  or  elongated  excavation  in 
or  gneissic  bosses,  sometimes  rich  in  Quaternary  mammal  fossils. 


■xanxz'xc 


TARUGO  —  Artificial  dike,  erected  on  top  of  "salgados"  and  man¬ 
grove  st-ramps,  in  plant  nurseries,  salt  Fjarshes,  etc. 

TA.UA  —  Red  clay,  very  plastic,  revealing  s'lades  rangirig  from  blood 
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red  to  cenaxy  yelloxx, 

H>jor  river  bed  [flood  plain];  alluvial  deposits  ejctendiue 
.ror.  -one  yaiicy  boutora  to  the  base  of  the  slopes;  sorao  of  them  are  curS?o 
mors  hea^diy  by  the  rivers  durins  the  floods.  ° 

,  ,  hbjor  rdddle  bed  of  a  stream,  used  heavily  when  water 

t  ---  p^^i'tion  of  dam,  submex-ged  in  water  during  winter  and 

XjLGi.  L/  u_i*CO '(roi"^Gu.  SUuujj’iGX*  0 


VXFo4CA0  — -  Breeze,  gentle  vrind 
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Castellanos j  Direc- 


Jacarepagua^.  Cainorim  and  Tijuca,  vrhich  snake  their  way  alorig  between  the 
swamps  and  rriarshos*, 

Far  off  in  the  distance,  oiiitlined  alor^g;  the  beach  by  Serna  mb  otiba 
AvcnuGj,  we  can  see  a  vast  green  tapestry  spreading  before  with  rolling 


fields  and  3 


Quite  parado:<ically  however,,  this  also  makes  for 


ratnor  monotonous  puctUi;'0* 

Uruortxxnatelyj,  the  area  has  been  touched  by  man^  in  spite  of  the 
efforts  of  the  government  to  transform  this  region  into  a  [public]  park. 

I'iniy  if  not  the  majority  of  the  cardnaal  species  which  used  to  live  here  have 
disappeared  ais  a  result  of  the  ruthless  and  indiscriminant  huntings  The 
flora,  for  its  part,  is  rich  in  examples  used  in  modern  garderang^  such  as 
Kory  melon  cactus,  saashore  dropscedy  philodondrons  and  bx'omeliaSy  and  so 
on.  Some  of  the  species  aro  already  in  the  phase  of  extinction*  Fires, 
still  quite  frequent  today complete  this  rather  desolate  picture  in  a 
region  that  used  to  be  considered  richer  in  vegetation  than  any  other  in  the 
V7orld,  Parallel  to  thas^  people  frora  var*ious  bacl’.'groundvS  and  v.uth  various 
purposes  in  sorae  well-intentioned.,  others  more  or  less  surreptitious, 

have  been  settlixxg  down  along  the  lagoons  and  have  built  a  numbci'  of  houses 
hero  and  there,  improperly  occupyi.rjg  the  terrain.  People  very  often  go 
lookirig  for  shells  at  the  bottom  of  the  lagoons  and  this  has  brought  about 
all  kinds  of  disturbances  and  visible  damage  to  nat'ore. 

In  spice  of  tlxis  rather  brief  sketchy,  we  c;;n  say  that  this  part  of 
the  State  of  Guanabara  is  vexy  seriously  threatened;  tliis  action  on  the  part 
of  man  here  is  liable  to  mar  the  landscape  aspects  of  the  beach,  of  the 
sand  bar  and  the  liuingrove  forests,  *^7ith  ail  of  its  ^magnificent  biological 
complex. 

G 00  <r  aphi  c  Ip  _  G  ox^ral  ^  Remaa:;!  s 

The  plain  or  depression  of  Jaoarepagua,  consisting  of  definitely 
siTiai-j."" gramcci  sanefv  soils,  exuends  irom  iu  boa  Vic^a  to  c>oaCj..ngtx;  no 


131 


gencrcily  laid  out  like  a  sonii-cducley  penGtra.ted  in  the  Northvrest  by  the 
massif  of  Pedra  Branca* 

It  covors  an  area  of  approxjaiiately  140  so  ]c;i  of  ■which  13  sq  km  are 
taken  up  by  the  lagoons  of  i-iarapendij  Camorimj,  Jacaropagua  and  Tijuca  and 
1*“/  iCTi  oy  green  v eg  eta  tion  land  oariiiarked  for  public  parks*  Host  of  this 

plain  enctends  for  a  distance  of  23  km  alon;^  an  Bast-West  direction;  the  maxi- 
nium  Ncit:L-Scuth  distanco  is  8  Ion*  The  beach,  including  the  section  between 
Barra  da  liiTica  and  Pontal  de  Sernambetiba^  is  18  loa* 


The  natural  boundaries  of  the  regionn  starting  in  the  West^  and  talc¬ 
ing  the  Atlantic;,  to  the  South,  as  reference,  are  the  folloidng:  the  Geral 
de  Guaratiba  range^  the  Pedra  Branca  massif^  the  Engenho  Velho 

mountain  rangOg  and  the  r<is-ssif  of  Tijucag  vTith  its  arnSy  the  Paretos  Forros 
ipountain  range  and  the  Tijuca  mountain  range,  as  such. 

The  'vOiter  mass  of  the  lagoons  thus  covers  a  surface  of  13s 636^000 
so  distributed  as  follovrs:  ilarapendig  4^  57^5  000  sq  m;  the  combined  lag¬ 
oons  of  Jac;ar‘opagua™Caniorii';i--Ti jucag  8^884^000  sq  ra;  and^  the  so-called 
Lagoinha  lagoon  vnith  I765OCO  sq  ra;  the  latter  holds  sweet  water  and  is  in 
the  nd-dst  of  a  process  of  natural  sediraentation  (lo\cland  built  up  by  silt- 
laden  water)*  Ia.goinha  currently  gets  water  from  the  Cortado  channel  and 
drains  into  the  Harapendi  lagoon^  through  the  Taxes  channel*  liarapendi 
originally  also  consisted  of  potablo  sweet  water s>  a  fact  that  is  documented 
by  the  ancient  settlement  sites  here. 

Although  we  do  not  yet  have  any  specific  studies  on  the  cliriute  of 
tliis  dopresslcnj  the  area  in  question  belongs  to  a  nurdbor  of  climatologicral 
categories.,  depending  upon  the  particular  author  xhio  drew  up  the  categoriaa- 
tion^  Thus  Koppen  thought  that  it  was  of  'che  *t4f'-  t3^e  or  the  ever-huirdd 
tx-opical  cliir^atO;)  vrith  a  temperature  of  moro  than  18^  C  during  the  coldest 
months  and  with  raiiifall  distributed  thr-oughout  the  entire  year* 

The  depression  of  Jacarepagua  serves  as  a  drainage  basin  for  the 
slope  of  the  Tijuca  mountain  range  wdiich  is  opposite  Guanabara,  Near  Tan- 
hanga(or  Ita^fianga)  rock^  at  the  beginnirig  of  the  lagoon  of  Tijuca ^  vre  come 
to  the  Cachoeira  Riu^er  x^biich  comes  doxen  from  the  eaves  of  Agassiz  and  'which 
captures  the  water  from  the  remairdng  swamp  forests  of  Tijuca*  Further  on, 
in  the  lagoon  of  Camorim,  ve  have  comdng  in  the  waters  from  the  das  Pedras 
River,  the  Aral  Hiver,  the  l^ado  Ci’oek^  and  other  smaller  X'rater  oodles* 
Pavona  Creek  and  Pauoininha  River  also  floxr  into  the  lagoon  of  Jacarepagua. 

With  the  exception  of  Haraper^di,  the  three  lagoons  montionod  above 
in  rcalj-ty  constitute  a  single  mass  of  x-rater  and  their  names  vary  orfly  frora 
one  region  to  the  ne>rt.  blarapendig^  situated  betx^roan  the  strip  of  baach  and 
the  abovementicned  lagoonSg  is  connected  on  the  ono  side  x-dth  the  Tijuca 
lagoon,  along  the  bar  by  the  same  namog  near  Gigoia  Islands  by  moans  of  an 


artificial  channel.  At  the  other  end  it  linlcs  up  Xvdth  Lagoinb 
seen  earlier* 


,s  x*re  have 


'he  generally  rather  plain  and  uniform  appearance  of  this  part  of  the 
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coi:ivb::\Y  hoxc.-  and  there  reveals  soiTiO  rather  odd  terrain  featureSj  such  as 
Itauna  rod.  opposite  the  last  third  of  the  i&rapondi  lagoon^  talcing  the 
fori^:  of  a  rarher  high  island  that  breaks  up  the  level  appearance  of  the 
plain*  To  the  far  south  of  the  sand  barjj  looldng  Like  an  advanced  outpost 
in  the  oceans  vre  have  Point  SGrnaivi)etiba  vrhichf  at  low  tide^  is  connected 
to  the  beach  by  a,  sand  and  gravel  bar.  Ldkenlse  interesting  because  of 
their  isolated  location  in  the  mddle  of  a  rather  vast  flatland  area^  we 
have  Kts  Uin;buj>  Portela^  Ainoriiri^  and  Itangelj  ref>roducingj  on  firra  ground, 
the  chain  of  ocea-nic  islands  that  are  arranged  in  isolation  or  in  sr.iall 
groups  in  the  r.iiddle  of  the  ocean* 


hastorN 


The  sand  bar  of  t’:V’..carepaguap  a  traditional  redoubt  of  the  Correa  de  Sa, 
is  a  treasure  chest  of  hio  de  Janeiro  M story*  Sv’or  since  the  riddle  of 
the  17th  century,  when  it  was  broken  up  irrto  two  largo  properties,  there 
have  been  niruerous  sugar  riiills,  cattle  ranchosj  and  cassava  plantations 
flourishing  here  under  the  beneficent  sponsorship  of  the  Benedictine  Fathers* 
Today,  with  the  diversification  of  custoias  and  the  change  in  times,  the  area 
still  preserves  some  of  tho  old  features  of  the  past  that  has  nevertheless 
turned  into  a  region  Kith  a  modex*n  characteristic  of  its  own  something 
•-rhich  is  duo  to  tho  isolation  resulting  fi^ora  the  rather  difficult 

topographvy*  This  is  the  zone  of  tho  ^*Rio  de  Janeiro  interior,**  in  the  poetic 
vrords  of  i-Iagalhaes  Correa,  whore  simple  habits  and  very  primitive  fariTiing 
acti'vitlcs  of  the  Brasilian  interior  can  be  observed  in  all  of  their  spon¬ 
taneity,  side  by  side  with  modern  progress*  Iiaga.lhaes  Correa  also  gave  us 
a  very  lively  and  suggestive  picture  of  the  population  living  here  rather 
isolated;  these  people  have,  to  this  VG3ry  day,  been  living  off  the  la.nd, 
irith  a  ps:ychology  going  back  mary  centuries  and  vrith  traditions  that  are 
almost  subconscious*  Piero  find  the  farmers,  the  cano  cutters,  the 
fishermon,  the  dam  mias.ntenancG  men,  the  banana  plantation  workers,  the 
sheep  ane  goab  herders;  all  of  them  give  us  the  picture  of  a  peaceful  rural 
countryside,  with  farms.^  hunting  in  tho  lagoon  areas,  biu'ros  hauling  fire 
vrood,  the  abundant  flora  and  fau<ia  of  the  transition  vegetation  betwsen  tlie 
tropical  forest  and  the  scrub  woodland  all  of  them  today  more  seriously 
damaged  by  man  than  ever  before. 


But  all  of  tPds  is  changing  in  our  time. 


‘he  picture  which  the  fair>. 


ous  Rio  do  Janeiro  writer  and  artist  dre^^r  for  us  are  today  like  characters 
out  of  the  past,  re"/i.ving  the  old  way  of  lifOy  hero  a.nd  there,  at  Cai\ind<a, 


Tacuara 


or  Covanca,  with  the  memories  of  days  long  past 


0riginall3"  this  tremendous  **far  west*-  of  Flo  de  Janeiro,  as  we  said 
before,  was  made  up  of  two  land  grants  in  old  colorlai  Brazil.  One  of  thera, 
it  seems,  \res  obtained  in  1624  hy  Salvador  Correa  do  Sa  e  Bene^nides,  gover¬ 
nor  general  of  Rio  do  Janeiro.  Tho  other  was  obtained  b^"  a  relative  of  his, 
Goncalo  Cc^rrea  de  Sa,  shortly  after:-Tard«  The  first  of  those  grants  was 
bordered  to  the  Piast  by  the  bar  of  Tijiica,  tPie  presents  da.;/  urban  area  of 
Jacarepagua  and  a  portion  of  Taquara;  like  the  land  grant  of  Goncala  Correa 
de  Sa,  it  was  bordered  on  the  West  b^r  the  Pawna  River  and  then  by  a  straight 


line  ruraiing  to  the  ocean,  thus  including  the  lagoonj 


01  CamiOrxm,  Tx  ja  ca , 


133 


a  part  of  the  lagoon  of  I'larapendi 


T?ie  hdstor:'/  of  tho  land  grants  of  Correa  do  Sa.  which  were  extended 


ail  tho  way  to  Caapos,  along  the  shoreline  of  KLo  de  Janeiro,  is  full  of 
politica.1  intrigues  and  trickery  involving  tho  Court  in  Lisbon  and  the  vice- 


ki::i£;don;  of  Brasil  9 

ated  an  entire  period  in  our  coloiiial  history^  prinarily  in  the  Rio  de  Jan- 


X  <J  Li 

■v.*a  A' 


•T'  ^  Ll 


Aseeca^  full  of  the  same  inipotus  and  tenacity  of  the  ancestral 
ounaers  anci  aefenders  of  the  city  of  Rio  de  Janeiro.  In  Jacarepagua  tho 
situation  continued  rather  peacefully.  Tho  land  grant  of  Salvador  Correa  de 
Sa  vras  sold  to  the  Serpa  Pinto  fardiy  by  las.  heirs;  it  constituted  the  old 
I*  £2 end. a  c,a  Restmga  ra.nch  Xvhach  m  was  sold,  to  uo  raldo  Rocha.  The  lat- 

ter^  together  with  Carlos  Kicly  gave  the  ranch  in  pasrraent  to  the  Sao  Paulo- 
Rio  Grande  Compary  wrdcri  later  on  sold  it  in  small  pieces  of  land.  One  partj 
bought  by  Eugenic  Lefovre^  mride  up  the  so-called  ‘^Tijucamar”  development 
land;  tho  ether  one  was  sold  to  Euvaldo  Lodi  and  it  was  called  ^’Jardira  Ocean- 
ico-'  [Ocean  Garden];  the  tliird  part  was  sold  to  BiGdrich^  de  Giorgij  MacGreg¬ 


or 


j'  9 


others. 


Dhe  land 


of  Goncalo  Correa  do  Sa  was  inherited  by  I'3.ss  Vitoria 


Correa  de  Sa.;  hi.s  dauglr 


Before  she  passed  avray^  Kass  Vitoria  deeded  all 


possessions  to  the  Monastery  of  Saint  Benedictine  on  30  Janus,ry  166? 
‘‘I  declare  that  all  of  the  land  frora  the  Pavxuia.  River  to  the  sea  and  running 
along  the  coast  line  to  Guaratibas  udth  all  of  the  mountains  and  fields  and 
sand  bars  and  lagoons  and  rivers  are  r;dne  and  that  I  inherited  all  of  this 
io.nd  from  r.y  parents  and  rqy  uncles,  I  also  do  declare  tho.t  I  do  appoint  as 
ry  universal  heirs  for  all  of  tho  property  named  herein  and  hereafter,  be- 
lording  to  me  or  to  be  inherited  by  me.^  tho  Monastery  of  Saint  Benedict  of 
tho  Invocation  of  Our  Ls.dy  of  Kontesserrate,  in  this  city  of  Rio  de  Janeiro, 


Vhien  Mass  Vi  tor  aa  passed,  aw  .ay  on  26  A'ugx’st  1667,  all  of  this  property 
bsc.aKe  the  property  of  the  Konastei-y  of  Saint  Benediot  whose  monks,  having 

come  ! 


m  Bcahidj  settled  down  here  in  Rio  in  'i5S9 


For  the  next  224  years  the  land  vras  in  the  hands  of  the  Benedictine 
monks  who  introduced  advanced  farriiing  rfiethods  here.  During  that  period  of 
time;  large  ranches  flourished  at  Camorim.;  Vargem  Grande,  and  Vargera 
Pequena,  belonging  to  the  Brotherhood  of  Gur  lady  of  Loreto  de  Jacarepagua 
whoso  tricentenary  wo  celebrate  on  6  Mirch  1961, 


In  i?60,  the  I'arquis  of  Pombal,  in  Lisbon,  ordered  the  oyalsion  of 


also  persecuted. 


tho  Jesuits;  tho  Benedictine  monies  at  that  tirae  were  a 
o.ttcrne3/s  of  the  Viseoxait  of  Assecap  whose  land  grant  bordered  on  the  above- 
P  and  wiio  w^as  in  Portugal,  challenged  the  validity  of  the  last 


;  antic  nod  land 


.1  and  testaraant  of  1'h.ss  VitorivO  Correa  de 


But  the  monies  vrera  able  to 


hold  on  to  their  property  especially  when  tho  Viscount  called  off  his  lavr- 
yers.  On  29  September  1871,  17  years  before  the  Golden  LaWp  the  Benedictine 
monks  took  the  initiative  in  liberating  their  slaves.  As  a  res'oit  of  major 
difficultios  and  because  the  Order  could  not  continue  maintaining  the  pro- 
part^r.^  the  land  was  sold  on  5  January  1891  to  the  Engenho  Central  de  Jaca¬ 
repagua  Company,  D'ax'*ing  the  fcllowtlng  months  the  company  sold  the  property 
to  the  real  estate  credit  bank  for  1,000  centos  de  reis. 


134  - 


V':. 5J.  i..^5ous_  ^actors 

In  i???'  tlie  Yic2i'’oy,  the  I'ki^quis  of  LavradiOj  fearing  an  attack  from 
a  Spardsh  squadron  upon  Rio,  ordered  that  all  the  boaches  be  fortified,  es- 
peciall;/  in  the  region  of  the  depression  of  Jacaropagua.  "Thus,**  wrote 
Augusto  Fausto  de  Souza,  in  Fortific-acoas  do  Brasil.  (Fortifications  in 
Brazil),  **teo  batteries  wore  placed  on  the  sand  bar  of  the  lagoon  and  an¬ 
other  two  batteries,  called  Itapua  and  Pontal,  were  put  on  the  beach  nearby 
at  So'-nanbetiba;  thros  batterios  were  put  in  the  defiles  of  Eiigenho  Hovo  and 
on  the  I'bteus  mountain  range.  ?t<ro  batteries  were  put  on  the  sand  spit  of 
Tijuca  and  Alto  do  Eoa  Vista;  all  of  these  batteries  covered  the  access  ways 
to'the  city  and  wotL!.d  thus  be  able  to  fire  on  any  Spaiiish  forces  that  might 
land  between  Point  Gave  .  and  the  sand  bar  of  Guar'atiba.” 

The  Taqus.ra  ranch,  today  a  historical  shrine,  in  colonial  times  was 
sold  to  Correa  do  Sa  e  Bsnevides  by  Commander  Serpa  Pinto. 

The  Cs.mci'dri  ranch  begins  the  old  Caixn  d*Ag'aa  road  which,  in  colonial 
times,  v:as  paved  with  big  pavi.ng  stones  near  the  chapel  of  Sao  Goncalo  Amar- 
ante  which  was  bui.lt  in  1925.  Sao  Goncalo  Artaranto  [raonastery]  ozrns  the 
Camorim  ranch. 

The  region  is  therefore  vein'  interesting  from  the  historical  view¬ 
point;  feat'oi'ing  an  assortment  of  mountain  rarr-es,  forests,  isolated  hills, 
plains,  lagoons^  and  marshes,  it  reveals  the  histoi-y  of  the  land,  with  all 
of  the  long-las'ding  simple  habits  of  these  plardn  people.  But  as  the  big 
city  spreads  fui^ther  and  further,  the  area  of  Jacarepagua  is  increasingly 
losing  its  original  characteristics  and  is  changiiig  imder  the  irresistible 
force  of  progress. 


u  e  0 1 o gy 

The  term  'h-estinga''  [wooded  sand  bar  or  spio  along  a  coast]  has  vari¬ 
ous  mee/nings  in  Ilrazil,  In  the  Geological-Goomorphological  Dictionary  of 
Teixeira  Guorra,  the  term  "restinga”  or  “floxa  litoranea"  [l3.toral  strip] 
is  described  as  a  long-di'awn  out  island,  or  strip  or  tongue  deposited  para¬ 
llel  to  the  shoreline  as  a  result  of  the  constructive  and  destructive  dyna¬ 
mism  of  the  ocean  water.  These  deposits  are  made  vsith  the  help  of  points  or 
capes  that  usually  bar  a  series  of  sms.ll  lagoons.  In  the  particular  case  of 
the  depression  of  Jacarepagua,  vre  have  some  typical  ejcamiples  of  tho  lagoons 
that  can  us'oally  be  found  here. 


Wo  do  not  want  to  go  into  the  technical  deto-ils  here  a.nd  we  do  non 
want  to  discuss  the  various  theories  as  to  the  origin  of  these  sand  bs'rs  or 
spits;  let  us  merely  re'.'iew  rather  briefly  some  of  the  factors  that  are  of 
objective  interest  from  the  regional  geology  vi.ev-.p.oint. 

On  the  sand  bar  of  Jacarepagua,  as  on  those  of  the  general  type  that 
can  be  fourzi  along  tho  southern  shoreline  of  the  country  from  Bahia  all  the 
way  to  Rio  Grand©  do  Sul,  we  find  a  large  sand  plain  which  eirtsnds  from  the 


f  these  sane  Os'rs  or 
factors  that  are  of 
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tiire  night  be  conparcd  to  a  long  and  gentle  ari'^anged  parallel  to  the 

beach.  In  the  interior^  a  short  distance  fi^on  the  oceans,  physical  and  nech- 
oeiical  agents  wlrlch  have  been  at  ^rorh  for  iiiany  thousands  of  years  have 
created  nuiny  lagoons. 

The  ends  of  the  sand  bar  and  possibly  its  foundation  are  made  up  of 
ancient  rochs  dating  back  to  the  Archeano  The  layer  of  sand,  consisting  of 
ocean  deposits  and  material  brought  in  ty  the  rivers  and  streams ^  is  of 
rathcu'  reco:;ec  ago.  in  other  T/ordc.  the  Qxiaternary^ 

According  to  the  classical  scheme  prepared  by  Alberto  Ribeiro  Lamegc, 
the  mechanisn  of  forsn^i^tion  involved  here  is  deterruinod  by  three  factors: 

—  the  presence  of  the  smooth  tide; 


iie  prosenco  of  a  shoreline  current  wliich  continually  runs  into 


!  W  i  Jl  U  X 1  i  O*  A  i  C  < 


—  and  finallv%  an  abimdanco  of  sand^  continually  naoved  back  and 
forth  by  circular  icater  currents. 

.According  to  the  same  ^nrdters,  tho  phenomenon  took  place  in  the  follow¬ 
ing  faslrion:  the  shorelino  currents,  r\uuiing  into  the  waters  in  the  covoy 
produced  a  movement  in  the  form  of  a  closed  circle.  Trds  leads  to  the  foiuTi-* 
ation  of  a  secondary  circuit  x^hich  re-inixes  and  deposits  the  sand  deposited 
eaj:Ci,ior  in  the  covo«  A.t  the  level  of  the  point  or  tho  capoy  which  marks  the 
tho  boundary  of  ulae  cove.j  the  action  of  the  vraves  is  loss  intensive  and 
consequently  find  hero  the  successive  deposit  of  rmterial  carried  on  by  a 
cirmoent  xvhich  is  tangential  to  the  cove* 

Other  authors^  hen^revers  including  Rucllanj  o::iiphasiso  the  action  of 
x"avG3  r^uirdng  in  a.  direction  obliquo  to  the  litoral  and  thirds  that  this  is 
responsible  for  the  forma tion  of  tho  sand  bar*  Those  waves  are  directed  by 
rmro  constant  x-JindSp  always  accompanied  by  storms.  Since  the  currents  here 
have  a  rather  liirdted  speeds  the  XTox’k  is  done  essentially  by  the  waves* 

Trds  theory  is  in  direct  opposition  to  the  theory  of  Lamegc. 


Lool-dng  at  it  over-all^,  the  vegetation  of  the  sand  bar  appears  like 
a  grassland  vegetation  xfhich^^  in  a  not  always  homogeneous  but  nevertheless 
characteristic  development^  penetrates  into  the  interior  from  the  beaches; 
the  vegetation  here  includes  rather  short  grass  and  we  ha.ve  a  ninfocr  of 
trees  and  underbrush  strips  at  a  rubber  of  isolated  capes  and  points*  As  we 
said  boforos  it  looks  very  monotonous  and  rather  poor.  It  does  not  reveal 
the  luroi'-y  and  eccaberance  of  the  hydrophile  forests  along  tho  sloT^es  in  the 
background  but  when  take  a  closer  look  we  find  a  number  of  plants  and 
color  variations.  One  noteworthy  fact  in  the  flower  vegotaUion  of  the  sand 
bar  is  the  color  X‘r]rdch  is  alvrays  rather  vi\dd  and  varied^  in  contrast  to 
vrhat  happons  in  the  forest  areas,  Xvhere  tho  flo'wory  vegetation  varies  very 

XJL  L/X>i_0  . 
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find  the  ridacea  heo}r:.;i;,rica  (‘^utterfly^O?  Tar  fi^on  the  road¬ 
side,  :;inh  xtr;  pointed  leaves  and  its  vM.to  hlossons^  slightly  budding  along 
the  dorsal  sicen  spriniclod  in  the  center  bj?*  brorn  and  violet  grooves inter- 
ri’in>iled  ulth  yelj^o-^^  next  He  have  Spidcndrui'i  (‘‘the  orchid  of  the  sand  bar") 
vrf.th  its  rather  Siaall  ai:id  pink  flcHors  in  the  forii]  of  pretty®  elongated  flovrer 
arrangements j  we  also  have  the  follcKying  here:  the  gum- containing  plant  of 
the  genus  Clusia  ("beach  onion")  wiifi  its  white  floT-rers  and  the  red  streak 
down  the  niddle;  the  conraJvulacea  lupomoea.  vrith  its  large  reddish  floi'^ors 
and  another  variety  of  this  genus  v.rith  the  yellox^rish  flowers*  the  goodeniacea 
Scoovola  pluntlerij,  ’w3.th  its  white-ycllciJlsh  cro^m  and  its  wrinlcled  petals^ 
standiuig  cut  against  the  s'iirrounding  area  by  ^drtue  of  its  colored 

flowers;  laarcgravLacc;::  horantea  brasiliensis  which  appears  in  a  compact  form¬ 
ation  just  before  we  get  to  the  lagoon  strip®  blood««red  in  color «  But  of 
course  we  also  find  tha  luiocereus  fernariibi:[censis  and  Cereus  Arrabidae  cacti 
horciy  groxn.ng  in  the  sand  along  the  beach,  with  their  white  flowers  and  their 
X’cd  fruit;  the  Melocactus  xriolaceus®  growir.g  out  of  the  sand  in  the  sand  bar 
df  Itapeba®  like  a  black  cotton  seed  covered  T^rith  long  thorns;  tlu.s  plant 
is  VQTy  popular  in  gardening  because  of  its  rather  curious  appearance* 

Extrenoly  abUixdant,  in  the  strip  extending  a3,ong  the  beach  a:iG  all 
the  w'ay  to  the  edge  of  the  lagoons ^  is  the  "beach  palra"  or  ^'guriri®"  also 
called  Ed.,ploth  giuLuju,  mara  vUT/ruiu  ra  ther  conspicuous  b  OCcl  use  of  the  absence  of 
the  aerial  stalky  It  grows  in  vast  and  dense  cornunities.  sonetimes  pure  and 
sometiiiiGS  intermingled  with  other  plants®  doxdnating  the  dimes  \r±th  its  char¬ 
acteristic  appearance.  Eie  siuall  corio-colorcd  flovro'rs  group  profcx->el3r  along 
the  slopes  of  the  dunes  and  constitute  the  favored  habitat  of  hyxonoptera 
insects. 


In  tlds  low  vegetation  zone  we  must  also  mention  the  Canavalia  ob- 
tusifolia®  passifloracea  Passiflora  mucronatss,  and  Centx^opogon  and  others, 

Tho  flora®  primarily  a  result  of  the  climato  and  the  nature  of  the 
geographic  relief®  hare  is  generally  spealcing  quite  opon  and  low®  ivith  the 
exception  of  the  forr,iations  found  along  the  edges  of  the  lagoons  and  on  tho 


apes;  hero  the  vegetation  is  somew^hat  higher®  mor 


Li  i  Ccll't  C/ y 


er  to 


A  niuiber  of  authors®  including  Alceo  rkguanini®  vrho  concentrated  on 
this  region®  in  particular®  have  empliasized  the  action  of  the  ocean  in  shap¬ 
ing  tho  beach  and  have  indicated  that  tliis  is  a  cyculc  action®  with  con¬ 
structive  and  destructive  phases  occurring  in  a  periodic  and  alternating 
fashj-on.  This  produces  a  parallel  advance  and  withdraaiul  of  the  vegetation. 
During  the  constructive  action  of  the  ocean,  tho  vegetation  develops  fully 
and  reaches  more  advanced  stages  in  terms  of  forras  and  nuiubors  of  roprw:SGnt- 
atives.  However®  this  process  is  interrupted  with  the  destructive  v^ave 
cyclo.  Gvez^-alljf  loolcing  at  tho  vegetation  zones  along  the  beaches  in 
Serna’^fbotiba®  rlignanini  emphasises  the  presence  of  three  separate  strips., 
ruiming  roughly  parallel  to  the  ocean®  starting  from  the  vrave  lines  on  the 
beaches  and  heading  inland.  Tlae  first  strip  represents  the  beach  without  any 


visible  signs  of  superior  vegetation®  constantly  washed  iy  the  waves.  The 
second  strip  looks  slightly  grassy®  quite  narrovr  in  places  and  soaawrhat  wider 
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finally  we  have*  the  third  strip  vlricli  is  characterised  by 


.«  (pair,i  trees) 


Another  cactacoc^  and  jrlseollaneons  broneiaacea  also  appear  scatcerca 
here  and  thcrCi  vrithout  any  parti cvilar  systen;  these  are  found  here  aiaong  a 
"■ride  va.rioty  of  blossorcini  and  ornaruontal  plants. 


Arovr.d  the  lagoonSj  especially  around  tlie  lagoon  of  Parapondi,  x-rlrere 
xre  havo  no  salt  content  at  all  in  the  xratcr  or  just  very  little  salt,,  wo  do 
not  hovVO  rnv'  irangroves  as  a  result  and  x-re  therefox'o  find  lyi^ha  latifolia  var. 
dciningucnsis  oUf  coraacnly  called  the  '‘cattaiiy  along  X'?ith  rushes  and  ferns 
of  tixe  AorostichUii  genus  and  other  hy^’ophilo  pla-'its. 


In  this  brief  sketch  of  tho  flora  of  the  sand  bai%  x*:e  ivust  not  fail 
to  nontion  the  nangrove  forest  or  mngrove  sxr;urp  forruxtioirs  vf-jich  appear  in 
ar'cr  s  -hutlx  a  hiaax  salt  content^  along  the  edges  of  the  lagoons.  The  Exangroves 
constitute  a  fruirt  and  tree  \’'eget2.tion  type.,  corxpact  in  itself,  xrith  a  coei- 
ie;:  of  re.spiiatory  roots  and  aerial  roots.  The  aci'ial  roots  are  used  for 
uxyoort  ana  unc  resparaT.ory  I'OOus  uake  care  oj.  uno  orologj-cal  neeoo  of  the 
plant  x-rhich  cannot  be  teiken  care  of  by  the  soil  alone.  The  layer  in  xjhich 
tlrls  vcgetatioxi  takes  hold  is  genacally  rather  deep,  black,  loose,  and  rich 
ix'i  b;*cteria  and  it  is  the  seat  of  acuivc  processes  oi  oecoiriposition.  This 
fact  is  brought  out  by  the  constant  bubbling  of  gases  to  the  surface  and  by 
the  fornatio'n  of  a  surface  filiu  xihich  isolates  the  xrater  from  the  air. 
Ccuntlsss  crustaceans,  including  tho  l3.nd  crab  and  the  beach  crab,  are  quite 
abundant  hers.  The  grotuid  rrny  be  flooded  constantly  or  only  at  high  tide; 
tri,3  phcnoncaon  can  be  observed  in  the  Tijuca  lagoon,  in  the  vicinity  of  the 
Ec.nd  bar.  The  typical  plants  in  this  forrntion  are  those  of  the  genus  Rhizo« 
phora,  Avlcoraiia,  and  Lagunculsuda,  the  first  of  these  belonging  to  the 
rlxiaophoracea  fairdlg',  the  second  to  tho  verbenacea.,  and  the  last  to  the 

CO-ilO-T  C  • 

Further  toward  tho  interior.,  in  tho  periiuoter  stidp  of  the  lagoons, 

■;**e  coius  to  a  vnarshy  zone  x-ALth  a  rx.ther  dense  and  d.ntricate  vegetation  and 


^  <o,«* 


ere  xeo  find  3qiri.sstxu'.i,  a  rather  odd  plant  becuuse  of  its 
ation,  x-rith  ciliary  croxrns,  stai-tirg  frora  each  of  the  nodes 


of  tho  herbaceous  trurfe;  here  xra  can  also  find  the  BlecIuiUEa  fern,  the  Pliil- 
icdsndrurx,  the  Tillandsia  broraeliacca,  grcx.dng  on  top  of  tho  other  trees, 
ineludirg  G-yperus.  Fdbiscus,  etc. 


VJe  find  a  rather  interestirig  foi-mation  at  Lagoinlx.a.  Since  tne  xEater 
nreet  here  and  beco.use  a  layer  of  hunus  ha.s  been  deposited  aTlojig  the 


edges,  xje  run  iixto  a  small  strip  of  hygrophdle  forest  hero  xdth  a  tree  vegc. 
tation  irwcr''.-n.ngied  xdth  some  rather  dense  and  viridcscent  epiprgdes,  quite 
r.ontr.ast  to  the  lox-r  and  ooen  vcxietation  of  the  s'orroundinr  areas. 


in  contrast  to  tho  lox-r  and  open  vegetation  of  the  surrounding  area; 


On  uhe  dunes  of  itapeba  x-:e  find  iuan3^  r-epresentatives  of  the  foilcx-.'.. 
ing  families:  irg/i'-thacea  (Brazil  cherry,  straxfoerries),  apocirviCea,  rrialvacea, 
axacixacea,  (araticux:) ;  anacardiacca  (beach  cashex-xs),  aelpigriacea ,  legxirainosa, 
acantacea,  vwhenacea,  pol^^galacea,  guttifera,  cactacea,  broseliacea, 
Sd..Oj.IiCl'2,C'-u?*'U  -i-cl  ULX*ctCx;3S.  5  Gt/C* 
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In  the  not  too  distant  past,  the  lotrlsrds  of  Jacarepagua  were  in- 
hcabit-ed  uj  a  very  rich  fauna.  This  ricinicss  was  reflected  in  all  zoological 
groups 4  and  this  of  eo'arsc  was  q-ui.te  in  keeping  ivith  the  wealth  of  the  flora, 
also.  However,  the  constant  advance  of  raan  and  the  resiiltant  destruction  of 
the  natural  habitat  co-iipletely  upset  the  bxilahco  of  the  fauna  of  the  region. 
TMs  imbalance  can  also  be  noticed  in  the  flora,  of  course,  i'feny  species  of 


i'feny  species  of 


siaiiOiials,  such  as  the  jaguar,  the  spotted  leopard-cat,  the  vrhi to- lipped  pec¬ 
cary,  rviimC'-^coJ-lared  peccary,  greae  an^Gacer,  capi^^ciiin  ruonlcey,  esc,  as  ^rell 
as  ouch  birds  as  the  snip  ':-,  stork,  Pieci-suro  pidgoon,  comb  duck,  etc,  are- now 
errtinct.  Other  speicies  r,','.d.ch  still  survivo  are  very  rare,  such  as  the  sloth, 
water  cavy,  coatj.,  otter,  guan,  partridge,  sriipe,  yellow-headed  turkey  vul¬ 
ture  and  bat  falcon,  which  covdd  bo  restored  only  as  a  result  of  a  very 
laborious  rosottleaent  process. 


:n  spite  of  all  of  the  damage  caused  by  indiscrirainate  huntiiig  and 


which  h 


to  the  disappearance  or  thinrdng-out  of  the  ranlcs  of 


n-uir.crouE  ropresentatives,  we  can  still  find  the  folior-Jing  vd.th  a  certain 
degree  of  abundance:  aailgator,  tegu  lizard,  spotted  cavy,  capuchin  monlcey, 
forest  (wild)  dog,  tayra,  said  monkey,  cavy,  haro-like  rodent,  tolpacoti 
dove,  dove,  real,  crake,  jacana,  large  gull,  Kdscellaneous  herons,  masked 
duck,  wldte-facod  tree  duck,  fish  hawk,  cormorant,  kingfisher,  sidft,  tiger 
heron,  caracara,  pygry  owl  and  ccor-rion  hawk,  etc. 


One  spectacle  tliat  is  worth  notirjg  hers,  for  exami^le,  is  represented 
by  the  groups  of  ’white  herons  posted  along  th.e  edges  of  the  lagoons  or  the 
jacana  and  the  crakes  as  thejr  sldm  the  surface  of  the  xrator  in  search  of 
fish,  along  vdth  srarJ.l  grebes.  Hc'.r  aiu:..  thC'U  wo  can  obserii’e  the  graceftxl 
oyster- catcher  birds  x-ftich  are  farcous  foi-  their  rdr-rations ;  thoy  leave  the 
North  /fficrican  continent  and  i'ly  af,l  t;';.e  “u-uf  dcv'n  to  Patagonia.  The  most 
frequent  among  these  is  the  sroall  Azara  collared  plover  which  regularly 
takes  up  its  station  along  the  edges  of  the  lagoon.s  and  the  beach  ’where  it 
lives  on  beetles. 


The  list  of  ind5.genous  species  in  this  area  xrould  bo  too  long  for  us 
to  cotTiplete  hare;  but  this  indicates  that  some  of  the  places  in  tlds  region 
co’uld  certainly  be  designated  as  natural  wild  Life  rsfx'gc  o.reas.  As  a  flat¬ 
ter  of  fact,  it  would  bo  very  easy  to  restore  a  tremendous  rret'ur-al  zoo  hers 
such  as  it  used  to  e:dst  long  ago;  today  tliis  area  is  nothing  inore  than  a 
rather  pale  memory  of  the  e;caborant  life  that  used  to  prevail  here  in  the 
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veKotetion  of  the  sand  does  not  al^ajs  rorea.! 


onus  developriont  but  it  is  characteristic  neverthel* 
the  beach  to  the  interior 


snail  slzB^ 
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Estanislau  Kostka  Pinto 
da  Silveiras  Assistvint 
zoologist  of  the  CPFCN 


cf  i:fe??:aals  Eelonfijing  .to  the . . Origi n.al 
v^theastern  Rrs.zii  (pp 


I.  Rcrculatlon  on  Conservation  of  Fatiiia  in  IBiological  Reserves 


(1)  Hunting  shall  be  prohibited  ^-rithin  the  boundaries  of  the  biolog¬ 
ical  reserves  [national  parkSs  forests,  trild  life  refuge],  and  it  shall  also 
bo  regulated  outside-  of  the  boundaries  of  these  national  parks,  by  the  state, 
in  order  to  defend  our  fauna. 


(2)  Licenses  shall  be  issued  only  to  government  naturalists  and 
persons  assigned  or  attached  to  the  biological  reserves  and  to  similar  re¬ 
search  centers. 


Stramps 


sects 

dilios 

etc. 


(3)  Hunt3.ng  shall  be  prohibited  in  the  forests  of  our  mangrove 
so  as  to  offer  a  refuge  to  our  fauna, 

(4)  Hunting  of  ardmals  considored  useful  because  they  destroy  in- 

and  other  tjarsful  animals  j  these  usefxO.  animls  include  ant  eaters,  arma.- 
,  large  badger-like  skurlcs,  ovrls,  serienias,  snake-eating  laughing  hawk, 


(5)  S-lling  pregnant  feinale  aniraals  or  female  animnls  accompanied 
by  thoir  offspring,  nesting  birds,  spawning  fish,  and  a.rrf  iirimature  or  stray 
aniraals  may  definitely  not  be  l<illed. 


% 


Rote:  We  can  successfully  restore  and  conserve  the  fauna  of  a  given 
area  only  if  we  observe  these  rules. 


Some  of  the  animals  xihich  used  to  populate  the  regions  of  southeastern 
Brazil,  several  hundred  years  ago,  can  still  be  found  hero;  soraotimes  they 
are  frequent  and  sometiraes  they  are  rare;  others  were  driven  out  of  the 
various  regions,  such  as  the  northo-i'n  pa-rt  of  Sao  Paulo,  i-iinas  Gerais,  and 


Espirito  Santo;  they  are  therefore  considered  extinct  as  f 
of  the  particular  area  is  concerned. 


Cv  w 


the  famia 


This  annihilation  was  due  to  the  inexorable  advance  of  civllisarioiij 
the  ine\dtable  increase  in  noises ^  the  general  raoveFient  of  people-  the  pol^ 
lution  of  the  air  by  eodiaust  gases^  the  clearing  of  land  for  industrial  areaSj 
indiscrimnate  and  secret  hunting^,  the  decrease  of  the  flora  which  of  coiu^se 
constitutes  the  food  basis  for  the  fauna  and  so  on*, 

In  this  report  we  shall  not  cover  the  entire  group  of  found 

here  because  this  would  bo  too  long;  besides.^  soir-o  of  the  species  have  a 
rather  doubtful  distribution  area;  the  sp  cies  liiarlced  inith  an  asterisk 
are  those  x-rhich  are  stiDJ.  found  in  the  region  of  Guanabara  and  in  the  ad¬ 
jacent  regions^,,  regardless  of  whether  they  are  frequent  or  rare. 


The  geographic  area  covered  ty  this  report  includes  the  land  in  the 
northeastern  part  of  Sao  Paulo^  the  southern  half  of  hinas  Gerais  and  fsplr- 
ito  Santo,  as  well  as  the  area  e:^:t ending  to  the  Atlantic  Oecano  in  addition 


to  the  inland  vraterSs  such  as  bays^  coveSj,  etc, 


The  continental 


c error n 
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foatuj/es  involved  hero,  as  vrel". 


zae 


Corryrldi 


etc«  are  the  I-kr. 


xsnanas  o.t  Paqueta.  Governador^  Rasa 
Mantiqucdra^  Caparao  ir.ountain  ranges 


others^  the  river  depressions  and  the 


la  oa.i.’'o 


ilong  the  ocean  shore, 


the  vail  ^ 

^-■r^i.goOii.s  cx  i‘.'j::;,i*apc«iidj.  j  ^^iiiorxiiip  <Jacar epag  cia.5  x^exa-^  j\i*aniaiiiap  xUnca^ 


tne  Paraiba  do  Sul.,  I-kcaej  itabapoanas  Doce  rivers ^  etc,  and 


jhiDoacica,  ot> 


P.hl c  A.snqcts  of  the  Soutleoastcrn  Part  of  Brazil 


Tne  laos'c  rugged  portion  of  the  Eraeilian  gxoriorpho logical  landscape, 
undoubtedjy.  is  the  vast  region  of  tho  southeast  vhlch  stands  out  quite 
cl  calmly  I'l  the  eastern  mass  of  the  continents  TluLs  geography,  c  region  is 
crr.raeterdaed  by  aspects  vrhich  are  intex^coiinocted,  such  as,  the  higb« 


i  -  rt 


4.  V 

Oii 


:sxis.  t.n 


Atjnntic 


^  the  hu:;iid  tropical  cldimatc  which  prevails  in  the  higher 
xed  irhicri  prodoFans.tes  aiiiiost  throughout  the  area,  as  vj-ell  as  the 
forest. 


The  principal  stretch  in  the  south oastexvi  part  of  Brazil  is  the 
highland  section  irrigated  and  di^ained  by  the  Paraiba  do  Sul  River  and  its 
tributaries,  plus  tho  I-hntiqueira  and  Bocaina  mountain  ranges,  the  plateau 
of  southern  llinas  Gerais,  the  forest  zone,  the  highland  of  the  territory 


the  state  of  Espirito  Santo,  GGXtending,  more  or  less,  to  the  southern 


o: 

pai'U  of  tho  Doce  River  valley;  the  mo*ai:tain  ranges  in  the  zone  of  Sac  Paulo- 
Santos,  of  Canastra,  and  the  far  south  of  S’spinhaco;  the  tkr  mouritain  range, 
the  massifs  of  Carioca  and  Bangu- Jacarepagua  and  the  r'ogged  region  extending 
all  tho  vray  to  3elo  Horizonte,  to  the  north- norths  rest.  This  area  covers 
280,000  so  Icii  and  one  of  its  highest  points  is  Mt  Agulhas  Negras,  in  the 
rmssif  of  Itatiaia^  with  an  elevation  of  2,767  m  above  sea  level* 


In  its  folds  and 


.■S,lL 


tropical  rain  forest 


wiixcn  erocends  up  to  about  1,800  ir:  above  that  elemdion  level,  as  the  tein«. 
peratUQxe  dx*’Ops,  we  note  that  tho  forest  is  hecr/iiy  reduced  both  in  size  and 


n'ximer  of  botanical  species:  here  we  also  find  peat  bogs,  clusters  of 
t-=-oes,  and  also  the  start  of  the  subsequently  predominant  field  vegetation* 


uO'O, 


As  xxe  reach 

grass  vegetation  consisting  here  only  of  some  fields  and  typical  shrub 


elevations  of  more  than  2,580  ra,  we  can  observe  a 


pxanus,  gradusilly  iizi>D.ng  x-iith  ana  changing  into  a  roclg^',  high- elevation  des- 
err  v e, x  eu  a  ti  on* 


tbst  of  the  fauna  thus  lives  below  the  rain  forest  lino  along  the 
slopes  of  the  massif,  at  elevations  of  less  than  1,800  m. 

Tho  cUmate  in  this  mountain  block  is  a  tropical,  humad,  high- 
altitude  climate,;  xnlth  rairy  sxuimiers  and  dry  xvinters*  The  relative  humidity 
is  always  high  and  there  is  frequent  and  abundant  precipitation;  this  is 
quite  chare c*c or rs'ccic  of  uhe  scarps  along  the  ocean  shore  and,  in  the  intoriorj 
ire  find  thvX.:  this  situation  clianges  into  a  dry  season  during  the  xdnter. 
(Information  based  on  Ab^ Saber,  A.N.,  and  Berner des,  lb  ^Vall^y  of  the 
Paraiba,  Ibntiquoira  fountain  Range,  and  Surroundings  of  Sac  Paulo, 
i8th  Internatiormi  Congress  of  Geography,  CIIG,  1952,  Ido  de  Janeiro*) 


In  order  to  enable  tho  faiuia  to  remain  in  a  certain  region,  x-re  luust 
have  a  number  of  basic  requirements  and  factors  including  food,  weather, 
topography,  etc*  Vve  knox^  that  vegetarian  animals  stay  in  an  area  because  of 


14^ 


the  food  ofit-rc'd  ther;!  fcy  the  vegetation  in  the  area  and  this  of  course  brings 
us  to  the  :"l-ora  of  the  region  which  woriid  thus  have  to  be  raoro  or  less  rich 
in  fodder  ana.  irvib^- bearing  soeciosx  once  the  environment  enables  vegetarian 


.ns.incls  to  live  the. 


we  esn  gradually  observe  tho  development  of  carnivorous 


animals^  alongside  with  vegotardan  animals 5  these  carnivorous  ardmals  are 
at'traotcd  hy  the  abundr?-nce  of  these  other  arcunals  and  by  the  case  \<rith  which 


tho  urey  can  be  caotuj" 


leads  to  the  formation  of  a  food  and  nour¬ 


ishment  chain  and  the  fauna  thus  rerfiains  preserved  in  the  region. 

In  soiao  of  cur  fields  anxl  highlands  hero  x-vc  find  certain  plants  which 
constitute  a  natui’^al  pasture  ground  for  the  herbivorous  wild  animals^  along 
with  certain  firmt  trees  and  bushes  for  tho  omrdvorous  and  fr'ai-Ucating 
ardmals  which  inliabit  Viaso  sections  of  the  country  and  wbdeh  must  be  pre¬ 
served  and  defended  aga:i:e3t  a  variety  of  destructive  agents^,  such  as  natural 
fire  or  raa.n-nade  firo^ 


10  clearing  of  forests  and  si'irubbery  for  lumbs 


All  of  the  ecological  emdrormients .  such  as  the  for  vests  5  the  plains 
or  the  mountains,  the  fields^  the  prairies^,  tho  river  banles  and  the  shores 
of  the  lagoons  as  well  as  the  oceaei  beaches ^  etc,^  have  their  own  character 
istic  fama  xmlch  varies  'with  the  elevatioi'ij  the  weather,  and  the  modify¬ 


ing^  factors  such  as 


■!-K, 


terrain.;^  and  on  the  basis  of  the  particular  type  of 


fauna,  that  is  to  sa3^,  litoral  or  inland  fauna «  Among  the  fauna  of  the 
dense  forest  wo  find  many  primates  such  as;  saki  raonkey,  spider  monkey, 
spider  monkey.,  capuchin  monkey?',  roarmoset,  howling  mordcey  or  bearded  howler, 
tajui'a,  coati,  Jaguar,  agouti,  hedgehog  or  small  porcupine,  vrator  cavy, 

"White- lipped  peccary,  more  raarelj/'s  vrldto-^ collared  peccary,  tapir,  arr^aadillo, 
brocket  or  red  deer,  giant  armxidillo,  hedgehogs,  squirrels,  etc. 


In  the  x-rcodland  savaima  and  in  tho  fields,  once  again,  x-re  7?ind 
.ayra,  water  cavy,  wlrlte- collared  pcccarj,  tapir,  large  badger- like  slcordcs, 
he  spotted  co.vy,  'many  Idnds  of  door,  such  as  the  brocket  or  red  deer,  etc,  ; 
u'-eat  antsater,  little  anteater,  oposGUi;...  oiouse  opossum,  haro-like  rodent, 


scarlet  ibis,  fo::-dog,  x^rolf,  cougar,  jagxrir,  etc. 


In  the  r 


ivers  and 


.ant  river 


rats,  and  water  onossum  alone  the  barucs;  x^^o  ohso 


and  x^ater  oavy. 


Since  all  of  those  animals  drink  woher,  wo  find  t^iat  at  certain  times  of 
day  mary  animals  gather  along  the  rivers  a.rid  lagoons  in  search  of 
ious  liquid. 


ne 


In  the  rone  of  transition  betxveen  tho  icrost  and  the  proirio^  we 
find  reprccantauivoG  of  the  forest,  prairie,  o.nd  field  faxxna,  more  or  less 
intermingled;  these  boundary  isones  have  been  given  the  ecological  name 
** transition  zoncP* 


The  continent  today  actx:aliy  ha 


thor  roor  mar  mm  1  faxxna  but  xce 


originating  in  tho  so-called  ^‘archaic  fauna**  of  the  Lower  Tcruiary  xvhich 
takes  us  back  approxi,mately  oO  r:ailion  years. 


145 


ORDSS 


III  — 

CE2''ACE  4 


22 


4 


9 

10 

11 

12 

13 

14 

15 

16 

•17 

18 

19 

20  ' 
21 


Bote  .  -f  SGtalia  gidanensis  (Van 

Eenedon  1833)  —  Deivhvndae  -f 

Boto  ou  toninha  .  —  Tursiops 

truncatus  (Montagu  1821)  —  Del^ 
phinidae  4-  2 3 

B6tO“piI6to  .  +  Glohicephala  me- 

las  (Traill  1809)  —  Delphinidae^-\- 

D  elf  ini,  golfinho  ou  niarsuuio _ : 

Dalphi?iu$  delphis  Lin,  1758  —  Del- 
phinidae  + 

Orca  .  Orcinus  orca  (Lin.  1758,  r. 

—  Dclphinidae 

Orca . Pseudorca  crassidens  (Owen. 

1346)  —  Delphinidae  26 

Balels -de-Cuvier  .  +  Ziphius  ea- 

virostris  Cuvier  1823  —  Ziphii- 
dae  -f  27 

CacLalote  .  -h  Physeter  catodon 

Lin.  1758  —  Physeteridae  + 

Cachalote-anao . Kogia  hrevicep^.dj 

(Elainville  1838)  —  Physeteridae 

Baleia-real  .  Euoalaena  australis^ 

(Desmoulins  1822)  —  Balaenidae  29 

Korqual-anao  .  4-  Balacnoptera 

acutorostrata  (Lacepede  1804)  - 

Balaenopteridae  4-  30 

PwOrqaal  .  Balaenoptera  borealis 

Lesson  1828  —  Baldcn&pleridae 

31 

Rorqual  “Fin-back” . 4-  Balaenop-  ^ 

tera  physalus  (Lin.  1758)  —  Balae- 
nopieridae  4- 

Rorcual  azul  ' . Balaenoptera  mus- 

ciilus  (Lin.  1758)  —  Balaenopteri- 


dai 


32 


Rorqual  ou  jubarte . 4-  Megaptera 

novaeangliae  (Borowski  1781)  — 
Balaenopteridae  4- 

ORDR  PERISSODACTYLA 

'  33 

Anta  preta  ou  tapiara-pixuna  (2)  Ta- 
pirns  t,  terrestris  (Lin.  1758)  —  Ta- 
piridae 

34 

orders:  ARTI’ODACTYLA.^ 

dj> 

Caitetu  ou  pecari-colera  (3)  4-  Tayassu 
t.  tajacu  (Lin.  1758)  —  Tayassui- 
dae  4" 

Queixada  ou  pecari-acu  .  Tayas¬ 

su  a,  albirostris  (liliger  1811)  — 
Tayassuidae  3  6 

Veado-bororo  . . 4-  I/Iazama  rujina 

nana  Hensel  1872  —  Cervidae 
Veado-catingueiro  (4)  lAazama  g.  goua- 
zoubira  (Fischer  1814)  —  Ceroidae 


ORDFiU-,  L  AGO  MORPH  A 

Tapiti  ou  coelho-do-mato  . . .  4- 

Sylvilagus  brasiliemsis  tapetillus 
Thomas  1913  —  Leporidae  4-  ■ 

ORDBM:  EDENTATA 

■Tamandua-bandeira  (5)  Myrviecopha- 
ga  t.  tridacyla  Lin.  1753  —  Myr- 
viecophagidao 

Tamandua-mirlm  (5-A)  4-  TamavAua 
t.  tetradactyla  (Lin.  1758)  —  Myr- 
mecophagidae  4- 

PrcguiQa-de-bentinho  (6)  P  Bradypus 
infuscatus  brasiliensis  Blainviile. 
1840  —  Bradypodidae 

Preguica-de-coleira  .  BraA/ypus 

torquatus  Illigcr  loll  —  Brady 
podidae 

Tatu-peba  .  +  Euphractus 

sexcinctus  setosus  (Wied  1826)  — 
Dasypodidae  P  u 

Tatu-galinha  .  P  Dasypus  n.  no- 

vencinctus  Lin.  1758  —  Dasypodi¬ 
dae  P 

Tatu-pindoba  .  P  CabadsO'us  uni- 

ciiictus  (Lin.  1758)  —  Dasypodi¬ 
dae  P 

Tatu-rabo  mole  .  P  Cabassous 

hispidus  (Eurmeister  1854)  —  Da¬ 
sypodidae  p 

Tatu-aqu  ou  canastra  (7)  Priodontes 
giganteus  (Geoffroy  1803)  —  Dasy- 
podMae 

ORDERS  PRIM  AT  A 

Mico  ou  sagui  .  CalUthrix  flcvi- 

ceps  (Thomas  1003)  —  CaXli'Anrl- 
cidae 

Mico  ou  sagui  .  p  CaUiihrix  an- 

rita  coelestis  (M.  Ribeiro  1824)  — 
CaUiihrlcidae  p 

Mico-cabeoa  branca  .  CalUthrix 

geoffroyi  (Humboldt  1812)  —  Cal- 
lithricidae 

Mico-leao  (8)  p  Leontideus  rosalia 
(Lin.  1786)  —  Callithncidae  p 

Guariba  ruivo  (9)  P  Alouatta  guariba 
claviitans  Cabrera  1940  —  Cebi- 
dae  p 

Guariba  r'uivo  .  Alouatta  g.  gua¬ 

riba  (Humboldt  1812)  —  Cebidae 

'Saua  .  P  Callicebus  personatus 

brunello  Thomas  1913  —  Cebi¬ 
dae  P 

^aud  .  Callicebus  p.  personatus 

(Geoffroy  1812)  —  Cebidae 
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ORDERS  RODENT  I A 


Serelepe  ou  caxinguele  .  -f  5cm- 

rv^  ■  aestimns  ingrami  Thomas 
1901  ~  Sciuridae  + 


Saua-rcsta  preta  .  CalUcclrus  ni- 

grifrons  (Spix  1E23)  —  Celndae  ; 

33  'Muriqui  ou  macaco-aranha  .  -f. 

Br  achy  teles  arachnoides  (Geofiroy 

^  ^  1803)  —  Ceoidae  +  59  Cururu^  .  Echimys  blamvillei  me- 

Macaco-prego  (10)  +  Cebys  apeUa  nu  dins  (Thomas  1903)  —  Echimyidae 

griUis  (Goldfuss  1809)  —  .  Echimys  bra-- 

+  siliensis  Waterhouse  1848  — 

Echimydae 

ORDER:;  CARNIVORA  5q  "Rato-espinhoso"  .  Echimys  ni- 

V.  ,  gHspirms  (Wagner  1842)  —  Echi- 

sucuarana  (11)  Felts  co72color  myidae 

greerd  Nelson  et-Golman  1931  ~  ^  -  * 

poi'-^Trjp  c J  “Rato-espinhoso”  .  +  Proecannys 

dimidiatus  (Gunther  1873)  ~~  Echi- 
4i  OTaguatirica  (12)  4-  Feiis  pardalis  mitis  myidae  + 

P.  Cuvier  1820  Felidae  +  6C  “Rat:o-cspinhoso’'  .  Proechimys 

4-2Gato-dO”mato .  4-  Eelis  wi  wieddi  ihcrincji  hoiiafidei  Moojen  1948  — 

Schinz  1821  —  Felidae  +  Echiriiyidae 

43.Gato-dO“mato  .  +  Feiis  .  Proechimys  i, 

guttula  Hensel  1872  ~  Felidae  +  iheringi  Thomas  1911  ~  Eliimy- 

44 'jaguaiamdi . Feiis  yagouarouii-f^^. 

di  eyra  Fischer  1814  —  Felidae  +  *  u-uira-do-no  (21)  +  Euryzygomaiomys 


Jaguar  ou  onga  pintada  (13)  4-  Pan- 
there  o.  onga  (XJu.  1758) 
dae  -f 

46  Ca<chorro-do-mato  ou  lobato  (14)  4- 
Cerdocyon  thons  azarae  (Wied- 
1824)  —  Canidae  4- 

47  Guaxinim  (15)  4-  Proenjon  can.crPoorus 


spinosus  guiara  (Brandi  1835) 
Echimyidae  4- 

^“■"62  ‘‘Rato-cati(:a2  .  Mesoinys  didel- 

phoides  (Desmarest  1817)  —  Echi¬ 
myidae  (!?) 

Rato-da-taquara”  .  Katinaba- 

teovvijs  a.  amblyotiyx  (Wagner 
1845)  —  Echimyidae 


nigripcs  Mivart  1886  Procyo-(:,ij^  Prea  .  -I-  Cavia  a.  aperea  Erxle- 

•  niaae  4-  ben  1777  —  Caviidae  -h 

48  Quati  pardo  (16)  +  Nasua  nasua  solicit,  p^-ea  .  Cavia  Mgida  Wagler 

taria  Schinz  1823  Procyoni-  1831  _  Caviidae 

^  6  5  Cobaia  .  Cavia  porcellus  (Lin. 


49  Jupara  (17)  Potos  flavus  nocturnus 

(WiecL  1826)  —  Procyonidae  6 

50  Lontra . 4-  Lutra  e.  enudris  F. 

Cuvier  1823  —  MiLstelidae  4- 
51  Ariranliia . Fteronura  b.  brasilieti-’  Oiuiia  paraa  (23) 


sis  (Gmelin  1788) 


Mustclidae 


CGbaia  .... 

1758)  —  Caviidae 
Cap! vara  (22)  4-  Hydrochaeris  h,  hy- 
drochacris  (Lin.  1766)  —  Cavii- 

dac  + 

Dasyprocta  a.  agu- 
Dastjprociidae  -h 


ti  (Lin.  1766) 


52  Irara  (18)  +  Eira  h.  barbara  (Ur^  vermelha  .  Dasyprocta  a. 


1758)  —  Mustclidae  4- 

->  J  Furao  peoueno .  4-  Galictis  cuja 

furctx  (Thomas  1907)  —  Musteli- 
dae  4- 

54  Fair  a  0  grande . 4-  Galictis  vitta 

ta  brasilicnsis  (Thunberg  1820)  ^ 
Mustclidae  4- 

Maricaeaca  ou  cangamba  (19)  — ;  Co 
nepatus  chiruja  suffocans  (Illiger 
13:.  1)  —  Mustelidae 


azarae  Lichtenstein  1823  —  Da- 
syprociidae 

Paca  (24)  +  /Lgouti  p.  paca  (Lin.  1766) 
—  Dasyproctidae  4- 

^3?  Ourico-cacheiro  .  Coendou.  p. 

prehensilis  (Lin.  1758)  —  E reiki- 
zotiiidae 

/  ^  Ouric;o-cac}:ciro . 4-  Coendou  spi¬ 

nosus  nigricans  (Brandt  1835)  — 
E re th iz ontidae  4- 
70  Ouricc-cacheiro  .  Coendoti  i,  rn- 


sidiosus  (Kuhl  1820) 


Erethizon- 


tidae 


56  Elemnte-niarlnho  (20)  -j-  Mirounga 

leoniiia  (Lin.  1758)  —  Phocidae  4-7;  +  ^ 

j--.  *  ^  1  Hatinno'-dO'-cacau  cu  ratinno-nraaa 

Lobo-marinho  .  4-  Otaria  flaves-  ......  p  Oryzeymys  nigripes  \l)v:s' 

cens  (Shaw  1800)  —  Otariidae  4>  rnarcst  1819)  —  Criceiidae  4- 


A. 


t 
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MorccKO  .  +  Molossops  t,  tern- 

minckil  (Burmeister  1854)  —  Mo- 
lossidac  -h 

Ivlorce^o  .  +  Tadarida  hrasilien- 

sis  (I.  Geoffroy  1824)  —  Molossi- 
V.V.  ^  i  d(tc  -}- 

Rhipidomys  .  +  Em7iops  ahrasus 

10,11  >,  (Tenimincki  1827)  —  Molossidae  -f- 


/ 
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Ratinho-clo-n-ato  .  +  Onjzoviys 

capiio  inicrmedius  (Leche  1836)  — 

Cricctidac  -f- 

Quiai'a  ou  rato-d’agua  .  --  NcciG^yr^ 

viys  sajLciviipes  olivaceus  Hershko- 
vitz  1944  —  Cricctidac  4- 
Rato-clc-arv ore  ... 

iiiastacalis  (Lund  1841)  —  Cricc- 

,  ^  .  SoMorcego  .  -f  Eumops  p.  perotis 

RaZoO-ao-mato .  Taovia sonny s  doi  -  (Schinz  1821)  —  Molossidae  -f- 

dorsalis  coUiniis  (Thomao  1917;  ^ 

rr'-^nh-rirto  a-  86  Morcego  .  4-  Pronwps  ni,  nasutus 

u7toc6..u.aL.  ,  ,^23)  __  Molossidae  -4 

Rato-do-mato  .  Tnonnasoinys  dor-  4  *  ^ 

salis  sublineatus  (Thomas  1903)  .-iifc  Morccfto  . .  .  +  Dam>ienis  eeja  ar- 

Criectidae  genhnus  Tnomas  1901  -  Vespertz- 

licniicLac  4- 

Rato-co-mato  Iruivo  .  Phaenoviys  ,  •  • 

Sr“  -  ‘""■“““■S.inW  'iaaft 

,866*'“-B6 .«orcS. . .  +  Mjot*  aiweer^ 

Cricctidac  iGeof^ioy  loOo)  —  Vespv^tilioTit.- 

Rato-do-chao  .  4-  Akodon  arvi-  ^  ^  „  j.  ■  x  -  -t 

culoldcs  cursor  (Winge  1888)  — dbMorcego  .  .  4-  6- 

nrir^firJnp  u  (oisis  ( i^csmarest  1g19)  —  -r  Ves- 

Rato-da-serra  .  Akodon  serrensis pcrtilionidae 

leucoQula  Mir.  Riboiro  1905  — Moii’0,"o  _ . .  +  HistzoUis  vCia^us  yl. 

Criceiidaa  Gcoucoy  i824)  —  ^cspcrtzhoni- 

Rato-do-chao  .  4-  Akodon  n.  zii- ,  .  ‘^5“'  +  ,  ,  , 

grita  (Lichtenstein  1830)  -  Cncc-he Morcego  . , .  Lasiurus  oorcah.  blos- 
iicLae  4-  scvillii  (Lesson  ct  Garnot  18zo)  — 

Rato-toupeira  (25)  Oxyviycterus  hispi- ^  Vesper  iilionidae  7„-r7^,e. 

dus  quaestor  Thomas  1903  -doMorcego  .  Natalus  s.  strammeus 

Cricctidac  •“ 

Rato-toupeira- .  Blarinomys  hre-86Morccgo  ......  -f  Furiptcrus^  horrens 

viceps  (Winge  1887)  —  Cricctidac  Cuvier  1828)  —  Furipicridae  + 

frN_Ho.-T-ia im Cl tnria  y.'^zi'»d07?t?;:’ B 6 Morccgo  .  Mzcro7z?/cierts  nninutci 

pirrhokinos  (Wied  1821)  -  Cricc-  (Gervals  1855)  -  Phyllostomidae 

iidae  B6Morcego  .  +  Lonchorkina  av- 

Rato-d’agua  .  Holochilus  hrasili-  Thomas  1863  —  PhyllostomU 

ensis  Icucogaster  Brandt  1835  —  dae  4- 

Cricetidae  BcMorcego  .  Macrophyllum  macro- 

phyllurn  (Wied  1821)  —  Phyllos-' 
iomidae 

BoMorcego  .  4-  Minion  kennettii 

(Gray  1838)  —  Phyllostoniidae  + 

Morcego  .  Rhynchoziycteris  naso  _  cremaa- 

(Wied  1820)  -  Emballoziuridae  (G'eoffroy  1810)  -  Phyllosto- 

Morcego  .  4-  Saccopteryx  oilmea-  midae  -h 

ia  (Temmincki  1838)  —  Morcego . +  Mimon  picatmn  Tho- 

nuridac  +  nias  1903  —  Phyllostoniidae  4- 

5Morcego-vampiro  (26)  4-  Desmodus  ^-46 Morcego . -p  PhylJostomus  h.  has- 

rotundus  (GeofXroy  1810)  —  Dcs-  tatus  (Pallas  1767)  —  Phyllostomi- 

modontidae  -f  dac  -f 

Morcego-varnplro  .  4-  6  Morcego  .  Chrotopterus  auritus 

youngi  (Jentink  1893)  —  Desmo-  australis  Thomas  1861  —  Phyl- 

dontidae  4-  lostomidae 

Morcego-vampiro  .  4-  Diphylla  5.45  Morcego  .  4-  Anoura  c.  caudifera 

ecaudata  Spix  1823  —  Desmddonti-  (Geoffroy  1818)  —  Phyllostomi¬ 
dae  -r  /  + 


ORDERS  CHIROPTER/: 


86  Morcego  .  +  Anoiira  g.  gcojfroyi 

Gray  1838  —  Phyllostoviidac  + 

86  Viorccgo  .  4*  Lonchophylla  mor- 

dax  Thomas  1903  —  Phyllosto- 
midae  H- 

86-  Morcego  .  -f  Rhinophylla  pu7ni-‘ 

lio  Peters  1865  —  Phyllostorni- 
dae 

86  Vorcego .  +  Vroderma  hilohatum 

.t'Ct.ers  1866  —  Phyllostomidae  -f- 

86  Morcego .  -j-  Vainpyrops  lineatus 

(Geoffrey  1810)  —  Phyllostomi¬ 
dae  H- 

86  Morcego  .  -I-  Vampyressa  pusilla 

(Wagner  1843)  —  Phyllostcrrni- 

dae  4- 

86  Morcego  .  Chiroderma  doriae 

Thomas  1891  —  Phyllostomidae  -|- 

86  Morcego  .  -{-  Artiheus  h  lituratus 

(Oifers  1818)  —  Phyllostomidae  + 

order  S  MARSVPIA  LI  a 

87  6arnba.  on  muciira  .  4-  Didelphis 

a.  azarae  Temmincki  1825  —  Di- 
delphidae  4- 

87  Gamba  on  mucura  .  -f  Didelphis 

niarsupialis  aurita  Wied  1826  — 
Didelphidae  4- 

88  /OaUta  ou  guaiciuica  .  -4  Marmo- 

sa  c.  cinerea  (Temmincki  1824)  — 
Didelphidae  4- 

Jupati  .  4-  Monodelphis  scalops 

(Thomas  1888)  --  Didelphidae  4- 
'Jupati  .  4-  Monodelphis  america- 
na  theresa  Thomas  1921  —  Di- 
delphidae  -f 

Cuica  d’agua  .  4-  ChironecAes  m, 

minimus  (Zimmermann  1780)  — 
Didelphidae  4- 

Cuica  (27)  4-  Caluromys  philander  di- 
chrurus  (Wagner  1842)  —  Didel¬ 
phidae  4- 

^2  Jupati . Metachirus  nudicxLvda- 

tus  myosums  (Temmincki  1825)  — 
Didelphidae  4- 

92  Jupati  .  Monodelphis  tonan  moi- 

dus  (Thomas  1888)  —  Didelphidae 

92  Jupati  .  Monodelphis  dirnidiata 

(V/agner  1847)  —  Didelphidae 

94  Catita . 4-  Marmosa  incana  (Lund, 

1841)  —  Didelphidae  -f 

Cuica . 4-  Philander  opossuyn  qui- 

ca  (Temmincki  1825)  —  Diciclphi- 
dae  4“ 

Obs.:  —  “Baleia-de-bico”,  (Meso- 
plodon  gervaisi) ,  embora  nao  sen  do  as- 
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Legends  1  ~  Orders  Cetacea;  2  —  Porpoise;  3  —  porpoise;  4  —  pilot 
porpoise;  5  dolphin;  6  killer  whale;  7  •i***  killer  whale;  8  — Cuvier 
whale;  9  sperm  whale;  10  —  dwarf  whale;  11  —  royal  whale;  12  —  dwarf 
finback  whale;  13  —  finback  whale;  14  —  ''Finback"  rorqual;  15  —  Blue 
finback  whale;  16  ~  Rorqual  or  humpback  whale;  17  — •  black  tapir;  18  ~  white- 
collared  peccary;  I9  —  white-lipped  peccary;  20  —  brocket  deer;  21  — 
prairie  deer;  22  — ■  hare-like  rodent;  23  —  great  antoater;  24  little 
anteater;  25  —  sloth;  26  —  collared  sloth;  27  —  small  armadillo;  28  — . 
arinadillo;  29'--  pindoba  armadillo;  30  —  rawhide  armadillo;  3I  —  giant 
y  armadillo;  32  ”»  capuchin  or  saki  monkey;  33  —  white-headed  capuchin; 

34  —  capucloin;  35  —  red  howler;  —  marmoset;  37  —  black-headed  marmo¬ 
set;  38  spider  monkey;  39  —  capuchin  monkey;  40  —  cougar;  41  ~  jaguar; 

42  —  spotted  cat;  43  —  spotted  cat;  44  —  jaguar;  45  —  jaguar;  46  ~  forest 
#  dog  or  wolf ;  47  —  cral>-eating  racoon;  48  —  broii-m  coati;  49  ~  kinI<ajou; 

50  —  otter;  51  —  giant  river  otter;  52  ~  ta3rra;  53  —  small  ferret; 

54  —  large  ferret;  55  —  conepate;  56  --  walrus;  57  —  sea  lion;  58  —  chip¬ 
munk;  59  —  toad;  60  —  hedgehog;  6l  —  river  mouse;  62  —  house  mouse; 

63  — •  small  rice  rat;  64  ~  cavy;  65  —  guinea-pig;  66  ~  water  cavy;  67  — 
Brown  agouti;  68  —  Red  agouti;  69  ~  spotted  cavy;  70  —  coendou;  71  — 
cocoa  mouse;  72  —  forest  mouse;  73  —  water  rat;  74  —  tree  rat;  75  —  for¬ 
est  rat;  76  —  red  forest  rat;  77  --  orange  forest  rat;  78  ~  plains  rat; 

79  mountain  rat;  80  —  plains  rat;  81  ~  ground  mole  [rat];  82  —  palm 

rat;  83  —  water  rat;  84  —  bat;  85  —  vampire  bat;  86  ~  bat;  87  ~  opossum; 

88  —  mouse;  89  —  jupati;  90  —  water  opossum;  91  ~  opossum;  92  —  jupati; 

93  mouse;  94  —  opossum 

Notes  The  "hunted  back  whale"  (Mesoplodon  gejrvaisi)  has  not  been 
reported  along  the  coast  of  South  America  but  one  of  these  animals  was  en¬ 
countered  at  the  Island  of  Trinidad;  this  leads  us  to  assume  that  it  can  be 
found  in  the  northern  and  eastern  waters  of  South  America  (Cabrera,  1961), 

The  cougar  (Panthera  o.  onca)  was  located  just  once,  in  1959,  on  the 
sand  bar  of  Jacarepagua,  GB,  near  the  Camorlm  lagoon,  at  night;  this  animal 
was  observed  crossing  the  highway  of  the  Bandeirantes,  headed  for  the  moun¬ 
tains  and  the  forest  of  Camorim;  the  observation  was  made  by  J.P,  Lanna 
Sobrinho,  a  botanist  assigned  to  the  CPFCN. 

As  for  the  Coati  (Nasua  nasua),  we  can  say  that  the  South  American 
coatis  are  representatives  of  a  single  species  with  two  chromatic  phases; 
one  dark  brown  and  the  other  reddish- orange;  in  some  cases  we  have  marked 
tendency  toward  black.  We  were  also  able  to  observe  albino  animals  here  in 
the  zoo  at  Guanabara  which  has  one  such  animal  (1963),  The  distinction  is 
always  difficult  to  make  between  the  various  subspecies  and  must  be  made 
with  great  care  because  these  subspecies  are  not  very  well  defined. 

The  guinea-pig  (Cavia  porcellus)  is  used  of  course  as  a  laboratory 
animal;  it  is  found  all  over  the  world  today,  in  domesticated  forms,  as  well 
as  in  well-selected  breeds  for  the  laboratory  uses.  It  may  have  existed 
here  in  a  wild  condition  since  Lund  found  fossils  of  this  species  in  the 
Sanga  Lagoon,  M3,  and  the  typical  locality  would  appear  to  be  Pernanibuoo. 
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bl^ck  y«gou.roundi)  is  found  in  two  color  vristions. 

Hlbllograpl^v  ' 

loir  ftf  Angel,  Catalog.o  de  los  Handferos  de  America  del  Sur  (Cata- 

onLsf  ^  ='="- 

Of  Ms  s:  «”Ssr»:"8“YSk“  • 

Couto,  C.,  meontologla  braslliera  Mainlferos  (Brazilian 
So  d^Sneir^  Book  Institt^Te,  i-inistry  bf  Education. 

Book  TnS?i!?l  Ji-^2|d^es.do,.^a^  (Rodents  of  Brazil).  National 

nook  Institute.  Mnistry  of  Education,  Rio  de  Janeiro,  1952. 
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FIGURE  APPENDIX 


T.ropical,  humid,  litoral  forest.  Typical  woodland  savanna  vege- 

open,  secondary  —  region  of  tations  habitat  of  varied  fauna 

Teresopolis,  Rio  de  Janeiro 


View  of  prairie  with  typical  wood-  Gavea  Pequena,  GBj  view  of  Tlo 

land  savanna  in  background  de  Janeiro  countryside 
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Mount  region  in  the  state  of  Region  of  Pedra  BrancOf  in  the 

Rio  de  Janeiro,  along  highway  massif  of  Gangu-Jacarepagua,  GB, 

to  the  Araras  mountain  range,  showing  the  predominant  terrain 

showing  the  rugged  countryside  features  found  in  the  southeast- 

whlch  is  so  common  in  Brazil  em  part  of  Brazil 


View  of  tropical  mountain  forest  (Carioca  massif) 
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The  spotted  cavy  (Agouti  paca).  This  is  a  typical  ambulatory 
rodent  which  lives  in  the  forests  and  fields,  near  rivers  and  lagoons  where 
it  moves  about  mostly  at  night,  leaving  its  hole  in  search  of  forest  fruit, 
seeds,  roots,  etc.  It  is  quits  a  bit  larger  than  the  agouti  as  such  in 
whose  family  it  has, currently  been  placed  on  the  basis  of  the  modern  cat 
gorization  systems.  Its  geographic  distribution  includes  Central  and  South 
America,  to  the  east  of  the  Andes.  (Photo  through  the  kindness  of  Dr  Joao 
Moo jen.) 


Scrub  woodland  here  (Mazama  gouazoubira);  Inhabits  the  scrub  woodland  and 
fields  in  a  major  portion  of  South  America,  to  the  east  of  the  Andes.  Feeds 
on  grass,  plants,  small  fruit,  usually  foraging  during  moonlight.  This  is 
a  species  of  simple-hoof  deer. 
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Capuchin  monkey  (Cebus  apella)  - 
found  from  the  northern  portion  of 

Rix'er  mouse  (Euryzlgomatomy  soinosus)  -  South  America,  all  the  way  to  the 

lives  in  the  eastern  and  southeastern  eastep  and  central  southern  portions 

part  of  Brazil,  in.  places  covered  by  of  this  continent  where  it  lives  in 

tall  grass  and  shrubbery,  in  woodland  forest  zones,  in  the  plains  and  high- 

savanna,  not  far  from  water  sources,  lands  and  mountains,  up  to  an  elevation 

Has  digging  habits,  indicated  by  well-  of  1,500  m;  this  is  a  very  gregarious 

developed  teeth  and  short  tail.  (Photo  aniroal  living  on  fruit,  little  birds, 

through  kindness  of  Dr.  Joao  Moojen.)  eggs,  little  vertebrates,  insects,  spi¬ 

ders,  larvae,  and  worms.  Typically 
omnivorous. 


Sloth  (Bradypus  infuscatus  brasiliensis)  -  lives  in  the  southeast©i-n  part  of  Bra 
zil,  in  humid  forests  and  woodland  savanna,  ciliary  forests,  and  sand  bar  vege- 
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*  eats  leaves  of  the  trumpet 

tatlon.  Also  found  In  mountain  pl^^rits.  This  Is  a  rather 

tree  (Cecropia),  forest  fru  rollin'^  up  around  branches,  looking  like 

solitary  animal,  very  slowly  roll 

a  white- throated  oven  bird  lethargy,  after  thimderstonns, 

this  animal  is  ^  ^^o  the  blows  inflicted  upon  the  ctnimal  by  the 

o,.  ao»„ 
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m  livos  Ixx  th o  wooodland  savanna  and 

Gr<,at:  anteater  IM^Cho  toraats  and  »oods,  »h«.  It  «,ta  tar- 

prairies,  sometimes  pme  ^  g  powerful  sickle-shaped  claws  in  its 

mites  and  ants  which  it  pic  s  i  lathou'^h  its  populations  are  balanced, 

hind  lesf.  thla  Is  .  solitary  “'“f  tL  oastem  alopts  oE  the 

it  is  not  abundant  dny»h.re.  It  is  drstr^ut.  j^rt^Uer.) 

Andes  on  the  South  American  continent.  IPhoro  u. 


I  \  Hicrributed  all  over  America,  from  Canada  dom  to 
cougar  -“f">  'aoolnlLrgLt  feline  in  this  he»lspher,  and  it  is  the 

Patagonia.  vrorld  in  terms  of  size  and  strength.  It  lives  in  the 

moStaLfplateaus.  prairies,  plains,  forests,  open  woods,  woodland  savannas, 
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at  various  elevations,  from  sea  level  up.  It  attacks  any  masnmal  the  size 
of  a  horse,  aa  well  as  birds  but  does  not  attack  man  ui\ri.ess  it  is  defending  its 
young  or  when  an  attempt  Is  made  to  capture  it.  It  comes  out  mostly  at  night, 
like  all  of  the  other  cats,  but  wa  can  also  spot  it  in  the  early,  foggy  morn¬ 
ing  and  at  sunset.  (Photo  through  kindness  of  EncicXopMla  Infant II  Braslleira 
[Drazilian  Chlldren*s  Eiicyclopedia]) 


The  Coati  (Nasua  nasua)  -  distributed 
all  over  Central  and  South  America,  In 
forest  zones,  in  plains  and  platens 
and  mountain  ranges,  where  It  moves 
about  in  more  or  less  numerous  packs; 
it  is  up  around  the  clock  and  can  be 
found  on  the  ground  and  high  up  in  the 
trees  where  it  looks  for  food  in  the 
form  of  honey,  insects,  larvae,  worms, 
small  birds  and  eggs,  small  verte¬ 
brates,  fruit,  seeds,  etc,,  since  thzs 
is  a  typically  omnivorous  species. 


The  giant  armadillo  (Priodontes  gi- 
ganteus)  -  distributed  in  eastern 
part  of  South  America,  spotted  near 
water  sources,  in  forests  and  woods 
along  edge  of  woodland  savanna  vege¬ 
tation  vjhere  it  digs  its  holes;  this 
is  a  ni^dittime  animal,  like  all  of 
the  armadillos,  and  it  is  crepuscu¬ 
lar;  It  eats  ants,  termites,  and  other 
insects,  lan?ae,  woms,  small  reptiles, 
spiders,  and  carrion;  it  is  the  highest 
of  the  living  araddillos  and  it  Is 
threatened  with  extinction,  which  means 
that  it  must  be  given  maximum  protect¬ 
ion.  (Photo  taken  from  Selecoes  do 
Reader'^ s  Digest  [Selections  from  Read¬ 
er’s  DigestJ) 


Capuchin  monkey  (Leontideus  rosalia)  -  distributed  thsxughout  the  forests  in 


t 
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the  southeascem  part  of  Brazil  where  it  moves  in  small  packs,  eating  fruit 
honey.  Insects,  small  vertebrates,  and  eggs. 


The  small  anteater  (Tamandua  tetradactyla)  -  Lives  in  the  tropical  forests  ano 
sav-nnas  from  the  southern  part  of  Mexico  all  the  way  to  Bolivia  and  Brazil, 

This  is  a  tree  animal  which  comes  out  mostly  at  ni£4ht;  but  it  cal  alse  en¬ 
countered  early  in  the  morning  and  at  sunset.  It  eats  ants,  termites, 

bees,  and  on  occasion  It  will  also  eat  honey.  (Photo  through  kindness  of  Dr. 

Joao  Moojen.) 


The  spotted  leopard-cat  (Fells  pardalis)  -  found  from  the  northern  part  of 
Mexico  and  southent  part  of  the  United  States  all  the  way  down  to  South  Ame¬ 
rica  where  they  live  in  forests^  plains^  hl^^land.s  and  mountain  ran^esj 
wherever  there  is  a  thick  ve^etation^  as  well  as  in  the  woodland  savannas^ 
forests  and  woods;  they  usually  come  out  at  night  and  they  are  crepuscular, 
just  like  cats  in  general;  they  eat  small  raammals,  birds,  eggs,  reptiles, 
and  they  are  essentially  tree  animals,  (Photo  through  kindness  of  Eng iclj)- 
pedia  Infantll  Braslleira, ) 


The  jaguar  (Panthera  onca)  -  this  is  the  biggest  and  strongest  American  cat 
whose  geographic  distribution  extends  from  the  southern  part  of  Texas  all  the 
way  down  to  Patagonia,  where  it  forms  a  number  of  subspecies.  In  Brazil  vre 
only  have  two  geographic  groups;  one  in  the  Pantanal  [swamp  country],  the  so- 
called  cangiicu,  and  the  other  one  in  the  rest  of  Brazil,  the  "pintada”  idiich 
is  quite  a  bit  smaller.  In  the  westem  hemisphere,  this  species  represents 


the  same  thing  as  the  leopard  in  the  Old  World  and  Africa  because  they 
are  very  closely  related  species.  The  jaguar  lives  in  the  forests  and  woods, 
in  the  savannas,  In  the  prairies  and  grass  country,  in  mountain  ranges,  end 
even  invades  farm  country  vdiere  he  will  attack  animals,  including  cows, 
sheep,  and  goats;  however,  it  will  also  attack  larger  birds,  reptiles,  and 
sometimes  It  will  even  eat  fish;  it  is  also  knom  to  eat  small  alligators. 
(Photo  through  kindness  of  Enciclopedia  Infant!  1  Brasiletra,, ) 


Skuiik  (Conepatus  chinga  suffocans)  -  distributed  in  Southeastern  part  of 
Brazil,  Uruguay,  Northeastern  part  of  Argentina,  and  southern  and  southeast¬ 
ern  part  of  Paraguay,  Lives  in  woods  and  open  areas,  such  as  shore  vege¬ 
tation  along  sand  bars  and  clumps  of  forests;  this  is  a  nighttime  animal 
which  has  a  natural  immunity  against  bites  of  certain  rattlesnakes;  it  can 
therefore  fight  against  poisonous  snakes,  except  the  coral  snakes  whose 
poison  is  fatal  to  it.  It  eats  insects,  larvae,  small  vertebrates,  mainly 
poisonous  snakes,  birds  and  eggs,  cactus  fruit,  honey,  worms,  etc.  Because 
it  is  a  snake-eating  animal,  it  must  be  protected  and  should  even  be  kept 
in  the  vicinity  of  human  settlements.  In  the  perianal  region,  it  has  a 
gland  which  secretes  a  nauseating  liquid  vdiich  it  uses  for  defense,  ejacu¬ 
lating  this  secretion  whenever  attacked,  (Photo  through  kindness  of  En¬ 
ciclopedia  Infantil  Brasileira, ) 


The  forest  dog  (Cerdocyon  thous)  -  distributed  all  over  South  America,  with 
the  exception  of  the  Andes;  lives  In  open  forests,  woodland  savanna,  fields, 
mountain  forests,  vhere  It  hunts  small  rodents,  birds.  Insects,  lizards. 


fro?s,.  and  crabs;  it  also  eats  fruits,  turtle  eggs,  etc.;  it  preferably  comes 
out'at  night  although  It  has  been  observed  on  cloudy  days  on  occasion.  (Pho¬ 
to  through  kindness  of  Enclclopedia  Infant! 1  Brasilelra.) 


Tayra  (Eira  barbara)  -  lives  In  the  forest  zones  of  Central  and  South  toerl- 
ca,  from  Mexico  down  to  Argentina,  Including  the  Island  of  Trinidad,  They 
travel  in  pairs  [couples]  or  in  family  groups  and  they  operate  both  at  night 
and  during  the  day.  During  the  day  they  are  seen  most  frequently  in  the 
morning.  They  can  run,  swim,  or  dig  very  well.  They  eat  small  vertebrates 
and  we ’have  a  report  of  an  attach  by  a  tayra  on  a  Mazama  deer.  They  also 
eat  honey,  fruits,  especially  bananas.  (Kindness  of  Enciclojped_ia__j,nfan^^^^^^ 
Brasilelra.) 


Walrus  (Mirounga  leonina)  -  lives  along  eastern  waters  washing  the  southern 
portion  of  South  America,  Australia,  New  Zealand,  South  Georgia;  here  with 


two  species,  we  have  the  genus  M.  leonina  and  M.  angustirostris,  f 
iner  the  eastern,  and  the  latter,  the  southern  walrus  representing  the  lathes 
of  the  Pinnipedia  known  today;  the  females  are  almost  half  the  size  ^he 
males.  On  occasion  they  can  be  found  along  the  shore  of  Rio  de  Janeiro  .or 
instance,  during  the  winter,  sometimes  coming  in  with  the  currents  of  tne 
Antarctic  Ocean,  where  these  animals  have  been  sighted  four  times  and  where 
tTof  lLTZl  captured.  (Photo  through  kindness  of  0_Glob^  [The  World], 

Rio.) 


Water  cavy  (Hydrochaeris  hydrochaeris)  -  this  is  the  biggest  or  the  living 
rodents;  distributed  all  over  South  America,  iv^ith  the  exception  of  the  Anoes, 
sometimes  extending  as  far  as  the  Isthmus  of  Panama.  Lives  in  forests  and 
woods,  swampy  fields,  river  banks,  lagoons,  etc,  where  it  seeks  refuge  when 
it  is  hunted  or  wounded;  it  is  an  excellent  swimmer  and  diver;  It  has  an 
interdigital  mem.brane  which  is  very  well  developed  for  swimming.  We  can 
therefore  say  that  it  lives  in  semi-aquatic  areas.  Its  fat  yields  an  oil^ 
with  medicinal  properties;  this  is  called  "water  cavy  oil"  and  the  sj'i" 
this  animal  can  replace  that  of  the  chamois  (?).  It  is  believed  to  be  the 
transmitter  of  the  cattle  fever  virus  because  it  uses  the  same  drinking 
places  as  cattle.  Its  principal  enemy  is  the  great  water -snake,  the  Eunec- 
tes;  both  of  these  animals  preferably  stay  near  water  bodies,  (Photo  L.  H. 

Cordelier*) 


> 
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The  dolphin  (delphinus  delphis),  com- 
monly  found  in  the  temperate  and  tro¬ 
pical  ocean.  It  is  knoxm  also  as  the 
common  dolphin.  It  comes  in  groups, 
jumping  out  of  the  water  and  showing 
its  back.  It  can  be  as  long  as  3 
meters.  It  eats  smaller  and  medium¬ 
sized  fish,  small  mollusks,  etc.  It 
is  an  enemy  of  the  sharks  and  usually 
comes  off  best  in  any  encounter  with 
smal  1  sharks.  (Photo  through  kind¬ 
ness  of  Enclclopedia  Infant!  IJliagi- 
leira.) 


The  brown  agouti  (liasyprocta  aguti)  - 
its  g,eograpHical  distribution  extends 
from  the  southern  part  of  Amazonia, 
through  the  eastern  part  of  Brazil 
down  to  Rio  de  Janeiro,  where  it  lives 
in  forests  and  woods;  it  moves  in 
pairs  or  small  groups,  and  eats  fruit, 
seeds,  woots,  and  bulbs;  it  is  mainly 
a  nighttime  animal  but  it  can  also  be 
found  during  the  day,  early  in  the 
morning  or  at  sunset. 


The  jupara  [kinkajou]  (Potos  flavus) 
and  South  Amierics;  about  the  size  6t 


found  in  the  forest  regions  of  Central 
small  cat;  essentially  a  nighttime 
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animal;  eats  fruits,  seeds,  and  insects,  honey,  small  mammals,  birds,  eggs, 
larvae;  never  seen  during  the  daytime  when  it  sleeps  deeply;  this  animal  is 
very  well  adapted  to  life  in  the  trees*  In  Central  America  it  is  called 
’’kinkajou’*  (through  the  kindness  of  the  Enciclopedia  Infantil  Brasileira), 
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Ground  mole  rat  (Blarinomys  brevi- 
ceps)  -  found  in  eastern  Brai^il  where 
it  was  discovered  at  Santa  Lagoon, 

MG,  and  Teresopolis,  RJ;  lives  in 
dense  rain  forest,  near  the  tops  of 
hills  and  mountains,  about  BOO  m 
elevation,  or  in  similar  places  and 
less  humid  areas,  where  it  digs  its 
holes;  perfectly  equipped  for  this 
kind  of  life.  (Photo-drawing  from 
Moojen,  J.,  Os  Roedores  de  Brasil, 

I.  N.  L.,  1952.) 


Crab-'eating  racoon  (Procyon  cancrivo- 
rous)  -  This  is  a  South  American  form 
of  this  type  of  animal;  encountered 
from  the  interior  of  the  continent  all 
the  v-^ay  to  the  eastern  part.  Lives  in 
savanna,  along  the  shoreline  vegeta¬ 
tion  of  the  sand  bars,  in  the  forests, 
mountains  and  plains,  lagoons,  where 
it  eats  crabs  and  similar  animals, 
mollusks  and  small  vertebrates.  It 
usually  likes  to  stay  near  the  water 
and  usually  comes  out  at  night;  oc¬ 
casionally  x^ill  also  eat  honey,  fruit, 
and  insects;  this  is  an  excellent  tree 
animal.  (Photo  through  kindness  of 
Enciclopedia  Infantil  Brasilelra. ) 


Mouse  (Marmosa  incana)  -  found  in  southeastern  part  of  Brazil,  in  forest  zones. 
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pra1ric;;^j  usually  a  solitary  animal^  cotniug  out  at  night;  excellent  tree  am- 
ml,  dees  not  have  marsupiai  pouch;  eats  bananas  and  other  fruits.  Insects, 
siTiall  rodents  and  birds,  eggs,  and  tiny  reptiles.  (Photo  through  kindness 


of  Dr  Joao  Maojen.) 


Vampire  bat  (Desmodus  rotundus)  - 
distributed  from  Mexico  do^'Cm.  through 
South  America  where  it  li^"es  in  arid 
and  humid,  tropical  and  subtropical 
regions.  Essentially  a  bloodsucker, 
goes  out  at  night  looking  for  ani¬ 
mals,  such  as  horses,  cattle,  goats, 
poultry,  and  even  man;  it  makes  a 
small  incision  and  then  sucks  the 
blood  through  it;  it  can  thus  trans¬ 
mit  serious  infectious  diseases, 
such  as  hoof  and  mouth  disease,  hy¬ 
drophobia,  and  other  cattle  diseas¬ 
es,  sometimes  even  vampire  bats  are 
the  victims.  Fighting  is  an  urgent 
necessity  to  them.  (Photo-dravnng 
taken  from  Ihering,  R.  von.  Da  Vida 
dos  Nossos  Animals  [On  the  Life  of 
Our  Animals] ,1953.)  . 
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The  black  tapir  (Tapirus  terrestris)  - 
lives  in  fields,  v70odland  savanna,  and 
forests  of  South  America,  in  the  Central 
Eastern  regions  of  the  continent;  this 
is  a  solitary  animal.  VJlnen  in  danger, 
it  tries  to  excape  to  the  water  because 
it  is  an  excellent  sxvimmer  and  spends 
most  of  its  life  in  the  water.  It  has 
a  very  fine  sense  of  smell  and  a  very 
good  sense  of  hearing  and  it  is  there¬ 
fore  extremely  difficult  to  capture 
this  animal.  It  emits  a  very  fine 
and  soft  whistle,  quite  in  contrast  to 
its  size,  resistance  and  strength.  It 
is  today  quite  rare  in  certain  regions 
and  it  may  no  longer  be  bunted  because 
it  is  in  danger  of  extinctioru  (Photo 
by  Edmundo  Dantes  P.  da  Silveira.) 
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